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This report is the latest in an animal series that presents data on Federal
R&D funding levels by overall totals and by selected subcategories. Thedata
coyer all Federal agencies that sponsor R&D prograMO: Each nevi report is
based on the Presidential budgetrequest iiitongress, in this case, for fiscal
year 197. Data for bpth 1977 and 1976 are estimated since programs are sub-
ject to later approPriations, apportionment, and .reprogramming. Earlier
years; however, reflect coMpleted congressional and exeCutive, actions, The

-ipurpose of the series.is to provide a perspective on trends and relationships
/ among important Federal R&D cdmponents.

The National Science Foundation is appreciative of the cooperation of the
staffs of participating Feder,al agencies, who made careful efforts to Meet the
survey requirements. This report was prepared under the generidiuidance of
Charles E. Falk, Director, Division of Science Resources Studies, and the spe- .

cial supervision of William L. Stewart, Head, R&D Econoinic Studies Section. .

De 'umber 1976

Richard C. Atkinson
Acting ,Director
National Science Foundation
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In tables and charts, details may not add to totals because of rounding. Also,

percentages appearing in the text were calculated on the basis of thousands of

dollars and may differ from percentages derived by the user from text tables
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tals because of rounding. Also,

ed on the basis of thousands of

ed \by the User from text tables

subsequent appropriations and
apportionment actions

The data appearing in, this report for fiscal year 1977 were compiled
between March and May 1976. They are based ori The Budget of the United

States Government, Fiscal Year 1977, as submitted by the President to the,

Congress in January 1976, and do not reflect subsequent congressional actions

or changes made by Executive apportionment. Based on estimates made in the

next budget in January 1977, Federal R&D obligations for 1977 Were-increased'

from the $23.5 billion appearing in this report to approximately $24.5 billion.

Estimated increases from the levels shown herein for..the Department of
Health, Education, and Welfare ($372.million), the Energy Research and De-

velopment Administration ($530 million), the National. Aeronautics . and

Space Administration ($253 million) and the Environmental' Protection
Agency ($64 million) more. than offset a decrease for The Department of
Defense ($93 million). Other agency changes did not signjficantly affect the

Federal R&D total. 'More detailed and further revised inforniation on 1977
R&D obligations will be presented in an NSF Highlights/in mid-1977 covering

fiscal years 1976-78, as well as id the next Federal F7ds report.

acknowledgments tr.
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under the direction of Benjamin Olsen, Study Director, Government Studies

Group. Responsibility for interpreting the data and for organization and writ-

ing of "the report was taken by Barbara Leach and Eleanor Stoddard. Dorothy

K. Ham prepared statistical material and graphic illustrations.
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Distribution of Federal obligations for research and*developmenta FY 19i

By performer
$23.5 billion

Industrial firms12/

FederaUntramural

Universities & colleges

FFROC's admin. by univeitities

Other nonprofit instithons

Other

11%

g Excludes R&D plant.

26%

,

By character of work
$23.5 Wilton

IDE'VELOPMENT 66:f

'

53%

W Includes Federally Funded Research and Development

Centers (FFRDC's) admiriistered by this sector.

SOURCE: National Science Foundaiion

vi

By field' of science
(Basic and applied research)

$7.9 billion

(

1



001 obligations for research and development:a FY 1977 (est.)

oy cnoracter of work
$23.5.bbilon

By field of sciencei (Basic and appliediiiiearch)
, $7.9 billion

7Th /
1153%

By agency
UM billion



HIGHI4GHTS

Federal R&D obligations (plant excluder!) were expected to rise from
$19.0 billion in fiscal year Ts to 21.6 billion in fiscal year 1976 and

$23.5 billion in fiscal year 1977. Theincreases of 13.5 percent in 1976 and

8.6 percent in 1977 were greater than known or anticipated inflation.

pite the. strong yowth of the most recent years the Federal R&D
iding total for 1977 is lOwer in real terms than 10 years earlier. In con-

ant dollars the 1977 total is an estimated 20 percent lower than in 1967.

In 1977 R&D and R&D plant outlays were expected to represent 6.0 per--

cent of total Federal budget outlays, compared with 5.7 percent in 1976

and 12.6 percent
/
in 1965, the year this ratio reached its highest point.

As a share of relatively controllable budget outlays, R&D and R&D plant

outlays were expected to be 14.9 percent in 1977 compared with 13.5 per-
/

cent in 1976 and 16.3 percent in 1967.

Although the national R&D total grew steadily from $23.2 billion in 1967

to aa estimated $38.1 billion in 1976 (latest available year), Federal 11.&D

support did not rise proportionately. In the same period the share of Fed-

eral R&D expenditures in the national R&D total fell from 62 percept to an

estimated,53 percent. Increases in industrial expenditures made up most

of the difference in the 1967-176 period.

Among the leading agencies in R&D sdpport DOD and ERDA in 1977

account for almost the entire growth over 1976 in the Federal R&D total.

For the longer term, however, chief growth is shown for gRDA and HEW.

Between 1967 and 1977 the R&D programs of DOD showed an estimated
39-percent increase compared with,R&D growth for ERDA of 161 per-

cent in the same period and growth for HEW of 121 percent. NASA, by

contrast, reflebted a drop of 27 percent.

4
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will be Obligated to eramural per
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s shoWn for ERDA and HEW.

f DOD showed an estimated
Owth for ERDA of 161 per-

W of 121 percent. NASA, by

In 1977 an estimated $17.4 billion, or 74 percent of the Federal R&D total,

will be obligated to extramural performers. Thelmaining $6.1 billion,

,or 26 percent, will support Federal intramural performance.

1 . ,

,Federal obligations' to ,industrial firms (incl.tidinE FFRDC's) were

expected toincrease 14 *cent in 1977 bver 1976, but obligations to uni-

versitieS and colleges, only 3 percentrThe Federal intramural effort was

scheduled for a 2-percent increase.

Basic research obligations were expected to amount to $2.5 billion in

1977, or 7 percent more than 1976. This figure is a record high, but it

reflects a drop of an estimated 18 percent from 1967 in constant dollars,

As a share of the Federal R&D total, basic research was expected to be 11

percent in 1977, the same share it has represented since 1967.

Applied research obligations were scheduled to increase 2 percent in

1977 to an estimated $5.3 billion, also a record high. In real terms they

were approximately the same as in 1967. The share of applied research

within the Federal R&D total was an estimated 23 percent in 1977, up

from an 18-percent share in 1987.

Development obligations were estimated at $15.6 billion in 1977, another ,

record amount, and 11 percent higher than144.976 total. In constant dol-

lars, however, the 1977 total is an estimated 26 percent lower than the de-

velopment total in 1967. As a share of the Federal R&D total, devel-

opment was expected to amount to 67 percent in 1977.

In 1975 four StatesCalifornia, Maryland, Massachusetts, and .New

Yorkeach received more than $1 billion in Federal R&D support. Cali-

fornia continued to be the leading State by a Wide margin, with 26 per-

cent of the total. Every State received soine support in 1975, and more

than $100 million was directed to each of 25 States, including the District

of Columbia.

vii
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INTRODUCTION

Data have been c011ected by the Na

,ing, by Federal agencies for 25 success

been..divided into an increasing num

.groups. these categories include 6
science, R&D distribution by States

science, Obligational data for R&D 01

Mation activities are also collected:

representing more than one-half of
groups, both public and private; are i.

in.the oVerall totals and the constitue

issues of interest togovernment pOlic

ferent sectors of the economy, to ecO

tific community.

Federal Funds for. Research, Devel
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in tills report are aggregates of R&D ci

eral rands survey by 91 agencies mitt

the President's budget Message in J
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tents of Federal .Funda,. Volume XXV:
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1 See Office of ManageMent and Budget, S

Government, Fiscal Year 1977, "Special An' I
(Washington, D.C.) 1976, p. 276.,

2 Ntitional Science Foundation, Detailed t

velapment, and Other Scientific Activities, Fi
76-315) (Washingtion, D,C. 20550), 106, These

National Science Foundation, Science R sc
Shows MOderate Increase for FY 1977" (NSF 8-



Data have been collected bythe National Science Foundation on R&Dfund.-

ing by Federal agencies for 25 successive years. Over this period the data have

been divided into an increasing number of categories of interest to particular

groups: These categories include character of work, performers, fields of
scienCe, R&D distribution by, States, and. university reSearch by fields of

science. Obligational,data for R&D plant and for scientific and technical infor- .

mation activities are also collected. Because Federal R&D support is sizable,

representing more than one-half of all national R&D 'expenditures, many

groups, both public and private, are interested in studying trends and changes

in tiheaverall totals and the constituent parts. Federal R&D funding touches on.- .

issues of interest to government policy-makers, to institutions within\the dif-

ferent sectors of the economy, to economists and historians, and to the scien-

tific community.

Federal Funds for Research, Development, and Other Scientific Activities

represents a later and .more detailed analysis of the R&D component in the

Federal budget than the one that appears with the bUdget document.' The data

in this repOrt 'are aggregafes of R&D obligational levels as reported to the Fed;

eral Funds survey by 91 'agencies in the MarchNay period of 1976, following

the President's budget mesaige in January. All Federal agencies with R&D

programs responded, and their datiwere based on budgetreqUeit levels. Data

were editeil and processed by NSF staff and appendix tables prepared by corn-,

puter proCessing and made available by midyear., A biief analysis of the con-

tents of Federal Funds; Volume XXV was also published as soon as survey

totals were available.3

See Of f ce of Management and Budget, Special Analyses, The Budget Of the United States

Government, Fiscal Year 197, "Special Analysis P: Research and Development Programs"

(Washington, D.C.) 1976, p. 276.

2 National Science Foundation, Detailed Statistical Tables,Federal Funds far Research, De-

velnpment, and.Other SCientific Activities, FiscliYears 1975, 1976, and 1977, Volume XXV (NSF

76-315) (Washington, D.0 20550), 1976. These,are obtainable gr is on request to NSF.

3National Science Foundation, Science Resources Studiesli,ghli Federal R&D Funding

'Shows Moderate Increase for FY 1977" (NSF 76-317), (Washington, D.C. gust 10, 1970.



The aggregates in thi ts series aie sometimes loosely referred to as the Fed-

.

eral,R&D' budget, but ibis is a misnomer. No budget for resear,ch and devel

Topiiient eiiits, as suc!i.'No R&D total is determined by one ipeCific dedsidn.

,Ratii the final total/that representslhe R&D portion of any Federal budget is

/the resii4t of innumerable decisions in regard to the programs of separate or -

ganizations. ecisi ns on t e size and nature of R&D programs are based on

fhe way they suplp t agency missions and not on the way R&D functioal ele-

ments plaie to on another within the total budget.

1"

The RD distrbution that is shown from one yeir to t4 next represents a

weightin of the elative importance ofdifferent kinds of R&D effort, although

caution sh uld e used in equating levels of effort with priorities. Some kinds

' of Re poamshave a high cost if they ail undertiken at all, and others

have relativel ot osts; yet the, priority of such programs might ix equal.

This/report is the cirst one in whiCh the budget year 1977 is based on the new

October 1-September 30 budget period, as established by Congress:A 3-

,

1. , 014

the truest /Perspective. on -Federal R&D effoqis shown 1?y "actual year"

data; Since surveys have, been.conducted at the midpoint of the,middle fiscal

. ye,ar in och ;year budget cYcle, the earlio, t year shows "actual" data, and the

secondiwg show estimates1 In Is reportIlie'actual '''ear is 1976, and esti-

mated, yeats are 1976 and 1977. Of these, 19,76, 'data to a lei'?extent reflect the

effects of apkOpriations, appoilionnients, and reprogramming, although not

intirely, 711ile 107 data are itill subject to' the whole cycle of congrissional

approftion action and sithsiquent executive apportionment a. nd repro-

grammiiig.
i

months period, JOy 1-September 30, 191!

R&D data were collected for tho'se monthi

Oiaracterof work' (basicresearch,

no other categories; R&D plant data we.l

will be shown in the Federal Funds repoil

periods, for comparability, but if aggrig

time on' Federal R&D programs are netidi

While the stalistics in this report do

are sufficiently comparable from one yeE

measure of trends. Some borderline pia

'grams are not clearly defined as such. M

rated by respondentafrom other larger pi

fled as' budgpt line items,and in certain ca

classification. R&D programs, once ider

vided into the survey categories: iiasic

ment, 'performers, fields, etc; Since agenci.

other than those requested in the survey

used by respondents.

The interaction that takes place, howel

-spolidents serves to clarify concepts gid

reporting. Agencies are users as well as

besidis agencies include congressional a

piifo'imers in the private sector, researd

press The data serve as a baseline for de

ing point for more intensive studies.
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R&D programs are based on

!)Ithel,wily R&D functional ele.

get.

ITO /the next'represents a

lqiilsiof R&D effort, although

'1,witkpriorities. Some kinds

mclert,aken ot all, and others

`41idgrams might be equal.

s'is ii.iown by "actual year"

*dpoint of the middle fiscal,

lbws "actual" data, and the

ctual year is 1975, and esti .

ttlfto a large extent reflect the

prograinming, although not

"Sole;cycle of cimgressional

appiitionment and repro-
,

ear 107 is based on the new

ablished by Congress. A 3-

in nths period, July 1-September 30, 1976, provided the transition. Federal

R D data were collected for those montlls in 1FOad totals only, distributed by.

.-;ch racter of work (basic research, applied research, and develoOment) but by
I

I t

1

w,11 be shown in the Federal Funds reporti on an historical 4sis by 12-month

periods for coniparhility, but 1 aggregate atounts spent .ayer, a pe.riod 'of

time on Federal R&D programs are needed, the transition datare.available. .

, . .,

While the statistics in this report do not reflect accounting pr i,sion,, they

are sufficiently comParable from one year to.the next to provide accurate

measure of trends.. Some borderline problems exist ia that soite &D pro

grins are not clearly 'defined as such. Most i&D *grams *re to be sepa-

rated py respondents from otinri,arger_proFamilkauighey arenotidehti-

fid as bucipt line itemsi and in certain cases questions arisees to appropriate

clasiification. R&D prograni's, once identified,, must ,then be furtlier iubdi.

vide& into the surVey c'ategories: basic research, applied researci, deli/glop.

ment, performers, fields, etc. Since agency records are often kipt by categories

other than those recffiested in thesurvey, judgment in riporiing data must be
r.

I

used by respondents.

, The interaction that takes 'place, ithwever, between NSF stOf and many re.

simndents serves to clarify concepts and definitions and develdp precision in

ieporting. AOncies are users as wellasproducftrs of these data. Other users s

besides agencies include congressional staff; Federal science achinistrators,

pirformers in the private sector, researchers, in science policy, and the sdence.

press. The (lath serve as a baseline for determining trends and also' as a start.

ing point for more intensive studies.
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A Strong rise is reflected in yederal R&D obligations for the 1975-7 budget
,period. From a level of $19.0 billion for fiscal year 1975 growth to $2 .6 billion

Was expected in fiscal year 1976, or 13.5 percent. The increase to the $23.5 bil-
. lion requested in the President's budget for 1977 represented gai of 8.6 per-
cent. Both of these increases were greater than known or antici ate inflation.
An adjustment to constant dollars would show growth of 6.4 peitent in 1976
and an.estimated 2.2 percent in 1977.1

.

The rising trend for the current (1975-77) period contrasts with the trend of
the years just previous. After 1967, the high point for Federal R&D funding in
real terms, a steady downward course was shown for Federal R&D funding

: levels until 1971. After a 4.4 percent-rise in 1972, constant-dollar totals onCe
again declined until 1975 (although the decline in 1975 was slight). Thereafter
the- trend has been definitely upward, and even though final appropriation
and apportionment actions will alter the rates of change to soMe extent, the
two most recent years reflect growth in a number of larger R&D programs that
has been built into the program structure and is unlikely to be, reversed.

A real reduction has occurred, however, in the overall Federal level of R&D
hinding in the past decade. In constant dollars the 1977 total is still an esti-
mated 20 percent lower than in 1967 even though considerable variance from
this situation is found among indiiiidual agencies and performer groups.

Federal R&D funding is somewhat understated in that no dap are, included
for the independent research and devel4ment (IR&D) carried on by industry
and financed indirectly by the Federal Government as f)art Of defense procure-
ment contracts. At *sent These aliowances are estimated at $500 million:
annually. Much R&D activity is also engendered by Federal tax and cost-
sharing policies. Industrial firms are permitted to treat R&D expenditures as
current costs rather than investments to be, depreciated over a number of
years, and thuS they save substantially on taxes. Further, incentives are
offered State and local governMenti and the private sector through Federal
cost-sharing in R&D undertakings, notably in the agriculture and energy
fieldS.2

,

In the absence of a reliable R&D cost index the GNP implicit price deflator was usectfor the
years previous to and including 1976, and an estimate was made for inflationin 1977. Deflators
were based on fiscal-year periods and'were deriv Id from dattZprovided by the Bureau of Eco-
nomic Analysis, Department of Commerce. On this bmiis inflation for fiscal Year 1976 was 8.7 per-
tent. The estimated inflation rate of 8.2:percent for fiscal year 1977 was taken from projections in*
The United States Budget in Brief, Fiscal Year 1977. The GNP deflator includes the effects of, price
changes far all goods and services in the economy and, therefore can only indicate approXimate
changes in costs of inputs,specifically related lo R&D performance.

z Office of Management and Budget, Special Analyses, The Budget of the United States Gov.
ernment, Fiscal Year 1977, "Special Analysis P: Research and Development Programs" (Wash-
ington, D.C.), 1976, p. 279.

*1114
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.'dtgi;roctir oi Work
...., , . .

1967-75 1975-76 1976-77

Curient 'dollars
i . ,

R&D total. 16 13.5 84

Research 5.0 9.2 3.7
Basic research . ik . 2.7 . 9.3 7.4
Applied research 6.2 9.2 2.1

Development .3 16.0 11.2

Constant dollars1
4

. .

R&D total -34 6.4 2.2

Reseirch
Basic research

- .8
-2.9

2.3

2.4

-2.4
1.1

:Applied research .3 2:.3 -3.9

Development . -5.2 83 4.7

1Basid on Gisle implicit price deflator.

SOURQE: National Science Foundation

Agency Shifts

Pressures toward growth or decline in Federal
R&D totals can be seen in the changes in R&D
funding for specific. agencies. In 1977 the five
leading agencies in such support were the
Department- of Defense (DOD), the Natidnal
Aeronautics and Space Administration (NASA),
the Energy Research and Development Adminis-
tration (ERDA), the Department of Health, Edu-
cation, and Welfare (HEW), and the National
Science Foimdation (NSF). Of these, the high rel-

'atiA...-growth scheduled for the R&D efforts df
DOI)c-410A, and ,NSF reflecled the priorities of
the over'all budget. 'Defense, energy, and basic
research 'were areas selected for budget increases
in contrast with most other budget areas outside
of domestic assistance programs.

24

The sche uled growth for DOD; ERDA, an
NSF was wll ahead of anticipated inflation
whereas the cheduled rise for NASA was con-
siderably leis than inflation, and HEW ahowed
an absolute-dollar decline. The remaining agen-
cies, taken collectively, also showed an absolute
decline for their overall R&D pregrams. The 1977
dollar.increases planned for DOD and ERDA, in
fact, accounted for all-66st die entire .growth in
totalFederal R&D' obligations in the President's ..1.
budget.

Over the longer .term a somewhat different
pattern is seen. Between 1967 and 1977 the rate of
growth for the R&D programs of DOD has liot
been sufficient to keep abreast of inflation; in real
terms a 22-percent drop is.shOwn in the 10-year
.period. As,for NASA, an absolute decline in fund-
ing (despite a rise in jhe last three years) is found
to amount to 59 percent in real terms.trowth for
the Department of Transportation (DOT), the
fifth-place agency in 1967, is tranalated into a.
decrease of 30 percent in constant dollars over
the 1967-77 timespan. On the other hand, real -

long-term growth in that period is shown by
HEW, Whose 'R&D programs increased 24,per-
cent in constant dollars; by ERDA,Whose gain in
constant .dollars was 46 percent in the same
timesPan,3 by NSF, whose growth was 54 per-
cent, and bY the remaining agendiei, whose
aggregate increase was 55 percent. In the 1967-77
period tne only agencies that did not show real
R&D growth were DOD, NASA, and DOT, and
since the first 'two of theie agencies have
accounted for at least three-fiftha of all Federal
R&D funding in this tiine, and often more, they
have h a strong influence on Federal R&D sup-
port level .

3 Prior to 1974 AEC data were used.



The scheduled growth for DOD, ERDA, and'
NSF was well ahead of anticipated inflation
Whereas the scheduled rise for NASA was con-
siderably less than inflation, and HEW showed
,an absolute-dollar decline. The remaining agen-
'cies, taken collectively, also showed arrabsolute
decline for their overall R&D programs. The 1977
dollar increases planned 'for DOD und ERDA, in
fact, accounted for almost the entire growth in
total Federal If&D obligations in the President's
budget.

Over the longer term a somewhat different
pattern seen. Between 1967 and 1977 the rate of
growth for the R&D programs of DOD has not
been safficient fo keep abreast of inflation; in real
terms a 22-percent drop. is shown in theI0-year
period. As for NASA, an absolute deCline in fund-
ing (despite a riSe in The last three years) is found
to amount to 59 percent in real terms. Growth for
the Department of Transportation (DO"), the
fifth-place agency in 1967, is translated into a
decrease, of 30 percent in constant dollars over
the 1967-77 .timespan. On the other hand, real
long-term growth in that period is shown by
HEW, whose R&D programs increased 24 per-
cent in constant dollars; by ERDA, whose gain in .

constant dollars was 46 percent in the same
timespan,3 by NSF, whose growth was, 54 per-
cent, and by the remaining agencies, whose
aggregate increase was 55 percent. In the 1967-77
period the only agencies that did not show real
R&D growth were *DOD, NASA, and DOT, and
since the' first two of these agencies have
accounted for at least three-fifths of all Federal
R&D funding in this time, and often more, they
have had a strong influence on Federal R&D sup-
port levels.

3 Prior to 1974 AEC data were used.

RIO) Plant

Federal obligations for R&D plant were
expected to grow from $821 million in 1975 to ai
estimated $888 -million in 1976 and a scheduled
$1.2 billion in 1977. In each of these years ERDA

accounted for approximately one-half of the Fed-

eral R&D plant total and DOD and, NASA were,
respectively, second and third in support.,



In 1977 the eitimated shares of t e character of
work cornponents within the Fed ral R&D total
are 11 percent rer'. basic research, 23 percent for
applied research, and 67 percent (rounded) for
development.' The proportions have changed
over the past decade toward a greater emphasis
on research in relation to development; in 1967

. 1the totil research share (basic research plus ap-
1 plied research) was 2F1 percent and the devel-

opment share, 72 percent.

4 A reclassification of many NASA research programs
under development has resulted in lower overall Federal
basic research and apPlied research totals and a larger share
for development in all years. See technical notes for details, p.
58.

$19.0

$21.6

.e7777.21'

8.8 8.9

$23.5

,

and NASA have, as a group, undertaken o
expanded R&D programs much mare rapidlit
tban the two leading agencies, andlheir pro-
gt4rns have been weighted more heavily toward
research than development. In the current period,
howe\ver, the tendency is for the development
share to increase once againfrom 64 percent in
1975 to more than 66 percent in 1977as DOD
and ERDA-sponsor military and energy'programs
with larger development components.

Thus, although between 1967 and 1977 .con-'
siderable declines are shown in real terms in
funding for basic research and development,
with almost ,no real change in the applied
research leVel, the opposite trend is shown
between 1975 and 1977. In this 2-year period the
real estimated gain for development is 14 per-
cent, for basic research, 4 percent, and for ap-
plied research, just under 2 percent.

Performers

The agency shifts just described have had a
measurable effect on the use of R&D-Performing
seals in' the 1967-77 decade. Although 'all'per-
formers show. growth in current dollars' when
1967 is -_cornpared with 1977, considerable
contrast in their use is revealed on a -constant-
d011ar basis. For...example, real 'Federal
intramural performance in 1977 waS scheduled at
almost exactly the same level of effort as 'in 1967, -
but real induStrial R&D'performance was shown
to have decreased by an estimated 33 percent in
that period. The real federally supported R&D
efforts of universities and colleges reveal an esti-
mated 2-:percent gaip, 1977 versus 1967, although

$1.2
similar work of other noriprofit institutions has
been diminished by 12 perteniSFRDC's5 admin-
istered by universities have decrelied their. real
federally funded R&D work by 1 percent.

5 Federally Funded Research and Development Centers.



1111.4., VASAIIONai;':. as 'a gibup, undertaken or
iii0thidiiit'R&D programs much 'more rapidly
t).*Ithe 'two leading agencies, and their pro-

. :gramitave been weighted more heax;ily toward
research than development. In thecurrent

' however; the tendency is for the development
,share to increase once again-from 64 percent in
1975 to more ihan 66 percent in 1977-as DOD

. and ERDA sponsor military and energy programs
with larger development components.

Thus, although between 1967 and 1977 con-
aiderable declines are shown i9! real terms in
funding for basic reseiirch and development,
with almost no real 'change in the applied
research level, 'the opposite 'trend is .shOwn
between 1975 and.1977..In this 2-year period the
real estimated-gain-fiii development is 14 per-
tent,-f or basic research, 4 percent, and for ap-
plied research, just under 2 percent.

Performers

:The agency shifts just described have -had a
measurable effect on the use of R&D-performing
sectors in the 1967-77 decade. Although all per-
formers show, growth in current dollars when
1967 is compared with 1977, considerable
contrast in their use is revealed on a constant-

AtIlar basis. For!. example, real Federal
intramural performance in 1977 was scheduled at
almost exactly the same level of effort as in 1967,
but real industrial R&D performance was shown
to have decreased by an estimated 33 percent in
that period. The real federally suppoded R&D
efforts of universities and colleges reveal an esti-
mated 2-percent gain, 1977 versus 1967, although
similar work of othei_nonprofit institutions has
been diminished by 12 percent. FFRDC's5admin-
istered.by univerSities have decreased their real
federally funded R&D work by 1 percent.

3 Federally Funded Research and Development Centers.

.

F iscal

Year

.

....
Total

budget

outlay?

'Research, develop-

ment, and R&D
plant1

. .

Raci.relatid
outlays as

percent of
total budget

outlays
.

Oblige.
`-'

. tions
...

OUtlays

1940 $9,589 - (3) $74 0.8

1941 13,9e0 (3) 198 1.4

1942 34,500 13) 280 .8

1943 78,909 (3) 602 .8

1944 93,956 (3) 1,377 1.5

1945 95,184 (3) 1,591 1.7

1946 61,738 (3) 918 1.5

1947
1948

36,931

36,493 .

$691

868
900

855

24
2.3 .

1949 - 40,570 1,105 1,082 - 2.7

1950 43,147 1;175 1,083 w 2.5

1951 45,797 .. .., 1,812 1,301 2.8

1952 67,962 2,195 1,816 2.7

1953 76,769 3.361 3,101 4.0
,

1954.- . . 70,890 .''' 3,039 3,148 4.4

1955 68,509 2,745 3,308 4.8

1956, 70,460 3,267 3,446 4.9

1957 - 76,741 4,389 4462 5.8

1958 82,575 4,906 4,991 . 6.0

1959 92,104 7,123 5,806 6.3

1960 92,223 8,080 7,744 8.4

1961 97,795 9,607 , 9.5

1962 106,813 11,089
.9,287

.10,387 9.7

1963 ' 111,311 13,663 12,012 . 10.8

1964 118,684 15,324 14,707 . 12.4

1965 118,430 15,746 14,889 12.6

1966 134,652 16,179 16,018 1.1.9 ;
1967 158,254 17,149 16,859 10.7

1968 178,833 16,525 17,049 . 9.5

1969 184,548 16,310 16,348 8.9

1970 196,588 15,865 15,736 8.0

1971 211,425 16,176 15,992 7-6
1972 231,876 17,114 16,743 7.2

1973 246,526 17,596 17,510 7.1

'1974 268,392 18,205 18,326 6.8

1975 324,601 19,865 19,990 6.0

.1976 (est)4 373,635 22,613 21,379 5.7 .

1977 (est )4 394,237 24,727 23,596. to ,

(1) Beginning In fiscal year 1953 amounts for both obligations end
'outlays Include pay and allowance of military personnel in research
and development. (2) "Outlays" include expenditures plus net
lending. Data through fiscal year 1953 are In terms of the "Con-
solidated Cash Statement" and data beginning with fiscal year
1954 are In terms of the "Unified Budget." For purposes of pro-
viding trend information the data are considered to be reported
on a generally comparable basis. (3) Not Available. (4) These
estimates are based on amounts shown In The Budget, 1977, and
do not reflect congressional appropriations or changes mode bY
Exeautive action subsequent to budget submission at the mid.
point of fiscal 1976. Sources: Office of Management and Budget
and Bureau of the Budget, The Budget of the United States
Government, fiscelNears1.940.through 1977; National Science
Foundation, annual surveyi of R&D programs of Federal agencies.



ist eh of R&D and R&D plant outlays in the
total Feder 1 budget shoived marked growth
1;iitWien 1950 and 1960.when defense and atomic

:.:._eneigy programs were in a strong buildup phase.
lithe late fiftiea. and early sixties the rapid pro-
greas of the\ space program, initiated in 1958,
added considerable weight to Federal R&D dolfar
tatals.and pushed their share'Within the 'overall

:budget to a high point of 12.6 perceht in 1965.
.,$ince then, although funding levels for R&D pro-

' grains have often risen from one year to the next,
,

the diiection ofthe overall budget has been stead-
,

fly upward; with growth taking place at a faster
pace than R&D outlays. Much of the budget
increase of 'recent years. has been generated by
fixed cost, and open-ended domestic programs.
The share of R&D and R&D.Plant programs in the
budget total by 1976 had thus fallen to an esti-
mated 5.7 percent, although it was expected lo
rise to 6.0 percent in 1977evidence of the con:-
firming need for scientifically based mission sup-

-pat, whatever the prevailing budget stringeA-

.cies.

A better indication of the importance ascribed
to R&l? programs can be found in changes in the
ratio of these programs to the ielatively control-
lable portion of the budget. Budget outlays for .4
large number of Federal programs cannot be con-
tr011ed without changes in existing substantive

These programs would include Federal
benefit payments such as social security, medical
insuiance, and veterans benefits, interest pay-
ments, and payments for the legislative and judi-
,cial branches; they constitute ikthis analysis the

:relatively uncontrollable part of the budget.
Other programs, including R&D and R&D plant
programs, are subject to annual appropriation
action and, thus, are relatively controllable.

Between 1987 and 1977 total Federal budget
outlays rose from $158.3 billion to an estimated
$394.2 billion, and within this total the relatively
controllable .part grew from $103.4 billion to an
estimated $158.1 billion. As a share of these rela-

.

28

were at a high point of 16.3 Percent in 1967 and
thereaftel fell to. somewhat lower levels, fluc-
tuating from year to year. They reached a low
point of 13.7 percent in 1970 and an interimhigh
point of 15.1 percent in 1973 and 1974, then fell in
1975 to 13.8 percent and in 1976 to an estimated
13.5 percent., The estimated ratio for 1977,
however, was 14.9 percent. Very- rapid-budget
growth in, 1975 and 1978, which affected rela-
tively controllable outlays as well as the uncon-
trollable portion, produced the_ reduced R&D
ratios for -those years.

Other open-endeZind
fixed-cost programs

Relatively
controllable

outlays

t 11
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were lioint of 16.3 percent in 1967 and

thereafter 'fell to somewhat loner levels, fluc-

tuating from years to year. They reached a low

'point of 13.7 percent in 1970 and an interim high

point of 15:1 percent in 1973 and 1974, thien fell in

1975 to 13.8 percent and in 1976 to an eitimated

13.5 percent. The estimated ratio for 1977,

however, was 14.9 percent. Very rapid budget

growth in 1975 and 1976, which affected rela-

tively controllable outlays as well as the uncon-

trollable portion, produced the reduced R&D

ratios for those years.

11

vorsomswa

Other open-ended and
fixed-cost programs

Relatively
controllable

outlays

I II

WM, _

controllable Federstintlays:11FY 1957-77

(Dollars in billions],

Fiscal year

_

Relatively

controllable
outlays

R&D and R&D

plant outlays

.

R&D and R&D plant
outlays as percent

of relatively con
trollable outlays

1967 $103.4 $16.9 --------3"------_.__.'16.

1968 115.6 17.0 14.7'

1969. 112.0 16.3 14.6

1970 -- 114.8 15.7 13.7

1971 113.9 16.0 14.0

1972 120.4 16.7 13.9

1973 115.9 17.5 15.1

1974 . 120.9 18.3 15.1

1975 141.9 19.6 13.8

1976 lest.). 158.3 '' 21 .4 ,13.5

1977 lest.) 158.1 23.6 14.9

1The NSF definition of re atively controllable outlays dlffers

from that of OMB in that OMB consIders outlayifrom prior-.

year contracts and obligations as relatively uncontrollable whereas

NSF considers such outlays to be initially controllable and there-

fore different In concept from fixed-cost and open-ended pro-

grams Ilk. social security, veterans compensation and pensions,

and interest on the national debt. A ctiange in ttie disbursement

of the latter class of funds requires a change in existing substantive

law, but funding in all other area's Is based on congressional ap-

propriations and is in that sense relatively controllable. R&D

programs fall withlmthis relatively controllable category of

Federal programs. See OffIcii of Management and Budget, Thefl

Budget of the (Inked States Government, Fiscal Year 1.977

(Washlngton, D.C. 20402: Supt. of Documents, U.S. Govern-

ment Printing Office), pp, 354-55.
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Within the national R&D expenditure total the
Federal Government has continued io be the
major source of funds. The share of Federal
support, hawever, dropped steadily from 62 per-

.

Federala

41.....
Industry

Universities Et colleges

.10

of,'

6

30

Other nOnprofit institutions

t

for 1975 iiitl1,976 (latiO:aV'ailWa'Year)
Federal share at almoSt 53 percent, a slight,
increase. A significant trend iS the steady
upward ride in national R&D funding from $23.2
billion in 1967 to an estimated $38.1 billion in
1976. During, this period the industrial,
university-and-college, and-Other nonprofit sec-
tors all increased-R&D support each Year in con-
trast to Federal funding, which fluctuated nar-,
rowly from 1967 through 1971, but showed
annual groWth thereafter.

During the 1967-76 period industry pro ids
the second largest dhare of national R&D funds,
moving from 35 percent of the national total in
1967 to an estimated 43 percent in 1976. The
shares in funding of univepsities and colleges and
other 'nonprofit institutions grew slightly in, the
same period but still formed very small propor-
lions of oyerall support.

By contrast, the pattern of R&D performance
by sectors showed little change. In 1967, for. ex-
ample, industry performed 71 percent of the
total national effort and in 1976 was expected to

,

perform 70 percent. The Federal Government
reflected shares of 15 percent for each of the sam
years. Only the university-and-college sector .

could claim a significant relative change; perir

formance by this settor increased froin 8
cent of the national total in 1967 to an eitimated
10 percent in1976.

Relationship to GNP

It

As a broad indication of the relative imp r-
tante of Rscp investrnent 'within the natiorjbal

economy, ratiosiofjR&D expenditures to the g ioss
national product/ (GNP) have been calculited
over a timesparV. In 1967 the overall R&D/ NP
ratio was 2.9 percent and since then the ratio has

ti See. National Science Foundation. National Patte:rns of
,110 Resources: Rinds &.Manpower in the United States.
1963-1976 (NSF 76-310) (Washington, D.C. 20402: Slupt. of :`

Pocuinents, U.S. Government Printing Office, 1976)
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10e197Und1976 (Witt aVailable year" s how the
e era,: share at almost 53 perCent, a slight

. increase. A significant trend is the steady
,

Upward rise in national. R&D funding from $23.2
billion in 1967 to an estimated $38.1 billion in
1976. During 'this period the industrial,
University-and-college, and other nonprofit sec-
tors all increased R&D support each year in con-

trast to Federal funding, which.fluctuated nar-
rawly from, 1967 through 1971, but showecl
annual growth thereafter.

it/tiring the 1967-76 period industry provided
the second largest share cif national R&D funds,
moving from 35 percent of the national total iri
1967 .to an estimated 43 percent in 1976. The
shares n funding of universities'and colleges and
other, nonprofit institutions grew slightly in the
same period but still formed very sthall propor-
tions bf Overall support.

By contrast, the pattern of R&D performance
by sectors showed little changejn 1967, for ex-

nmple, industry performed 71 Pe.rcent of the
total national effort and in .1976. was expected to

perform 70 percent. The Federal Government
reflected shares of 15 percent for each of the same

years. Only the university-and-college sector
could claim a significant relatfve change; per-
formance by this sector increased from 8 per-
cent of the national total in 1967 to an estimated
10 percent in 1976.

Relationship to GNP

As a broad indication of the relative impor-

-- tance of R&D investment within the national
economy, ratios of R&D expenditures to the gross
national product (GNP) have been calculated
over a timespan. In 1967 the overall R&D/GNP

,ratio was 2.9 percent and since then the ratio has

6 See National Science Foundation, National Patterns of

R&D Resources: Funds & Manpower in the United States.

1953-1976 (NSF 76-310) (WaShington. D.C. 20402: Supt. of

Documents. U.S. Government Printing Office, 1976).

.2 percent in 1977.

During the same period the share ofthe Federal
R&D effort in the GN,P total declinedfrom.1.8 per-
cent to an estimated 1.1 percent. FroM 1967 to
1974 the Federal R&D/GNP ratio fell more
rapidly than the overall R&D/GNP ratio, but in
1975 a slight increaie was shown, then a leveling
off in 1976. The indicated drop for 1017 is some-
what less than the indicated decrease for the
oirerall R&D/GNP ratio.

Indusirya

. 'Federal

oo or ow.. . ow. *0 ow .....

Universities Er colleges

Other nonprofit institutionia

........

FFRDC's administered by universities Er colleges

I_ I 1 I I _I I

It.



In 1977 thei0 leading agencies in R&D support are expected to account

for an estimated 98 percent of the Federal R&D total, just slightly less

than in 1967. But the four largest agenciesDOD; NASA, ERDA, and

HEWare expected to represent 88percent of this totalcompared with

93 percent in 1967, evidence that a greater number of agencies are

supportini significant R&D programs.

Current Programa

In 1977 D'OD is scheduled for growth of $1,320 .million, which repre-

,
sents. more than two-thirds of the increase for Federal R&D funding as a

'whole. This agency.wiTaccount for in estimated 48 percent of the Fed-

eral R&D total in 1977, compared with 49 percent in 1967.

R&D programs administered by the Air Force represent an estimated 37 per-

cent of the total DOD effort in 1977. Next in size are Navy programs, sched-

uled for 35 percent of the DOD total, followed by the Army, with 22,percent

and the Defense Agencies, with 6 percent.

The Navy is scheduled for the largest increase in 1977. A 17-percent growth,

almost one-half of the overall DOD,increase, is= largely attributed to the F-18

air, combat fighter, the CSEDS test site, the LAMPS helicopter, and the.,sia-

launched cruise missile. Increases are scheduled for continuing work on the

fleet ballistic missile system and undersea warfare technology. The Trident

submarine-launched missilesystem is still a major naval program, but.fund-

ing is consi'derahly reduced as the program moves into the procurement stage.

The Army shows the next largest increase in.1977. A scheduled rise of 17 per-

cent, almost one-fourth of the overall DOD increase,is chiefly related toluch

expanding pibgrams as theAAH advanced attack helicopter, the XM-1 tank

system, and the cannon-launched guided projectile (CLGP). Other growing .,

programs are the Roland II short-range 'defense system, the Pershing II

1.

32 ;

nuclear strike missile, the ballistic misi

gram, and the BMD advanced technOlo:

helicopter, still accounting for substand
opment effort as the procurement stage!

The 8-percent increase for the Air Force,

ill DOD increase, is primarily derived fr.

4, advanced airl;orne command post, the

sile system, 'the air-launched cruise it
missile with a nuclear warhead. Funds a.

tegic bomber, scheduled to leave the de%

Federal obligations for research

[Dollars in r

'.. Agency

I.

Actual

1975

Total

Department of Defense

National Aeronautics and Space

Administration

Energy Research and Develop-

ment Administration

Department of Health, Education,

and Welfare

National Science Foundation .

Department of Agriculture

Department of Transportation .

Department of the Interior

Environmental Protection Agency

Department of Commerce-

Other agencies

$19,044

9,012

3,064

2,072

2,376'

595

, 420

312

281 7

.258

215

440

1.

Source: National Science Foundation
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a 1977. A 17-percent growth,
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schedbled rise of 17 per-

ietie, is chiefly'related to such

ick helicopter, the XM-1 tank

(dile (CLGP). Other growing

Ilse system, the Pershing II

nuclear strike missile, the ballistic missile defense system teChnology pro-

gram, and the BMD advanced technology program. The UTTAS transport

helicopter, still accounting for Substantial funds, shows a decrease in devel-

opment effort as the procurement stage begins,

The 8-percent increase for the Air Force, approximately one-fifth of the over-

all DOD increase, is 'primarily derived from the F-16 air combat fighter, the E-

4,-advanced airborne' command post, the M-X intercontinental ballistic mis-

sile System, the air-launched cruise missile, and the SAM-D air-snrface

missile with a nuclear Warhead. Funds are reduced for the B-1 advanced stra-

tegic bomber, scheduled to leave the development stage.

Federal obligations for research and development, by agency

[Dollars in millions]

Agency

Actual Estimates

1975 1976

Percent

change

1975-78

1977

Percent

change

1976-77

Total $19,044 -$21,625 +13.5 $23,488 + 8.6

Department of Defense a. 9,012 9,905 + 11,225 +13.3

National Aeronautics ind Space

Administration 3,064 3,448 +12.5 3,547 .;+

Energy Research and Develop- ,

ment Administration 2,072 2,804 +35.3 3,280 +17.0

Department of Health, Education,

and Welfare 2,375 2,603 + 9.6 2,538 - 2.5

National Science Foundation . . . . 595 623 + 4.7 ,718 +15,2

Department of Agriculture 420 478 +13.9 503 + 5.1

Department of Transportation . . . .312 372 +19.5 352 - 5,5

Department of the Interior 281 -330 +17.5 313 - 5.2

Environmental Protection Agency . 258 312 +21.0 246 -20.8

Department of Commerce 215 239 +10.9 235 - 1.4

Other agencies 440 511 +16.1 531 + 3.9

Source: National Science Foundation
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stijt&pititipport agenCy..NASA. will acconnt for an estimated 15 per-'
cintaf the Federal R&D total in 1977. Themost important dollar increase
is sCheduled fOr the sPace shuttle program, which accounta for 'nue than .
dne-third of all NASA R&D support. Funding will also grow
significantly for space' applications programs suchias earth resources,
ocean Condition, and environmental quality monitoring. Lunar and
planetary exploration does not reflect an increase bütatill accounts for a.
substantial portionuf the funds for ongoil programs, among which the
Viking; Pioneer, and Helios misaions are prominent. Aeronautical
research and technology is scheduled for a rise, as is tracking and data
acquisition.

'4+

The R&D programs of ERDA a\ra expected to grow by $476 million in
1977, the equivalent of one-fourth r)f the total Federal R&D gain. The
share oi ERDAtmong al agencies is amestimated 14 percent. Since 1974
ERDA has expanded rapidly_as a result of the consolidation of most

energy programs under this new agency, .the high cost of performing
energy R&D *work, and the increasing size of most of the prOgrams.

FissiOn power reactor development, which accounts for almost one-fifth
of the ERDA effort, is scheduled for the greatest dollar increasefor work
on such projects as the liquid metal fast breeder reactor (LMFBR) andthe

, water cooled breeder reactor. The second largest ERDA program, wea-
pons R&D and teating, also accounting for nearly one-fifth of ERDA R&D
'support, shows a substantial increase. Funds are more than doubled in
1977 for fuel cycle R&D efforts, which include uranium resources assess-
ment, reprocessing and recycling of recovered radioactive elements, and
isOlation and storage of nuclear wastes. Support Will also increase sig-
nificantly for magnetic- fusion research.' Special facilities to support
reactor safety research are proVided for in the plans for 1977.7 Fossil
energy development, the chief growth area in 1976, is scheduled for a
decrease in 1977 as experimentally designed coal processing pilot plants
near coMpletict. Anfinportant-dollar increase, is planned, however, for
solar energy deVelopmeril and another increase for geothermal energy
development. Growing conservation efforts are focused on end-use con-
servation and electrical energy systeins.

8

.7 These are considered to be expendable equipment and therefore are not part of R&D plant.
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Even so HEW will still account for an estimated yl-percent share of the
Federal R&D total. The large decrease far the National Inititutes of --

Health (NIH), especially the National Cancer Instftute, ahd decreases for
health-related programs of other HEW subdivisions more than offset
increases for the National Institute of Educatian (NIE) and the Office of
Education (OE). The reason fdr the decreases is that Congress took final
action on the HEW 1976 appropriation after submission of the Presi-
dent's 1977 budget in January. This resulted in 0976 R&D increaseAf

$234 million for HEW, primarily NIH, ove l. the total estimated for 1976 in
the budget message, making it higher-than the 1977 budget request.

I.

DOD.

NASA

NSF

EPA

HEW

USDA

DOT

Interior

NRC

Commerce

11 Other agencies
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In 1977 NSF is expected to increase R&D support by $94 million, and NSF

programs will account for 3 percent of the Federal R&D total. Increases

include research project support in all the science disciplines
especially physics, and physiology, cellblar and molecular biblogy/ and

engineeringAn important increase is also Scheduled for theU.S. Antarc-

tic research program. The RANN (Research Applied to National Needs)

,prograni reflects a decrease mainlyresulting from the transfer of energy

research programs to BRIM and the transfer of fire research to the

National Fire Prevention and Control Administration within thekDepait-

ment d Commerce.

6 -, For USDA, a $24 million increase is anticipated that will bring the share

of this agency. to 2 percent of the Federal R&D total in 1977. Mdst.of the

growth iS found in research on plant prOduction and on soil, iWater,:and '

air of the Agricultural Research Service and payments by the Coopera-

Orient stations in all 50 States. Research on animal produ

!
'non, Which "I

itive State ReSearch Service for research performed at agricu Ural exper-

accounts for a significant portion of the funds, refledts a slight increase

in 1977.
?.

The epartment of Transportation (DOT), after an inciease in 1976, is

scheduled for a $21 million decrease in 1977. This net decline is largely

brought about by decreases in Federal Railroad Administration and in

Federal Highway Administration research programs tiat,,are not offset

by increases in other programs. The chief impetus toards expansion is

found in the Urban Mass Transportation Administration for work on the

advanced coniept train and low-polluting paratransit vehicles, and for

testing an autbinated shuttle and loop transit systim. Another increase

is shown by the Federal Aviation Administration (AA) for work on air

. traffic control to enhance safety and airport and airway capacity.

The Department of the Interior is another agency that showed an

increase in 1976 but reflects a decrease in 1977in this case, $17 million.

Much of the decrease is reflected in mining technology and metallurgy

research programs of the Bureau of

the U.S. Fish and Wildlife Service a

Technology. The Geological Survey
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er,agency that showed an
77in this case, $17 million.
technology and metallurgy

research programs of the Bureau of Mines. slight increases areshown for

the U.S. Fish and Wildlife Service and the Office of Water Research and

Technology. The Geological Survey will ow a decline to the 1975 fund-

ing l(evel after, an increase in 1976, largel3 because of reduced geothermal

!investigations, offshore geologic survey,, and other geological research.

A decrease of $65 million is expected for R&D programs of the Environ-

mental Protection Agency (EPA) that will bring total support below the

4975 level. The net decline is attributable to the completion of a number .

of energy-related environmental, assessment programs and to reduced

funding of certain aspects of the air quality and water quality Orograms.

The overall R&D 'effort of the Departinent of Commerce reflects a slight

decrease in 1977. Although .the National Oceanic and Atmospheric
Administration (NOAA) program isscheduled for an increase, thisdoes

not compensate for the lower funding planned for the Economic Devel-

opment Administration and the Maritime Administration. The NOAA

increase is. chiefly influenced by R&D efforts aithed at assuring con- .;

tinued availability of safe fishery products, and protecting, developing,

and managing our living marine resources. 4

An additional 25 agencies reported R&D program data for the 19175-77

budget period. In 1977 these are expected to accountforapproximately 2

percent of the Federal ,R&D total. Taken collectively, they represent an

estimated increase of $20 million. Among these agencies, the largest.in

terms of R&D program effort are the Nuclear Regulatory Commission

(NRC), the Veterans Administration (VA), the Department of Housing

and Urban Development (HUD), and the Department of justice. For NRC,

a 13-percent increase is planned in 1977 tharwill be chiefly distributed

over reactor safety research, environmental and fuel cycle research, and

safety research. Although VA medical and prosthetic research and Jus-

tice drug and law enforcement programs are scheduled for decreases,

HUD is expected to increase its programs in housing and neighborhood

and community research by 14 percent.



Most of the R&D work financed by the Federal Government is performed
outside the Federal establishment. In 1977 it is estimated that $17.4 billion

or 74 percent of all Federal R&D obligationswill be directed in the form of

contracts and grants to eitramural performers. The remaining R&D total of
$6.1 billion, or 26 percent, will be uSed to support intramural performance or

work by Federal personnel.
,

INDUSTRY

In 1977 industrial firms (including FFRDC's) account for an estimated 52
percent of Federal R&D performance, an increase of 2 percentage points above

1976...Even though industrial firms have remained the leading performer, the

level of dollar awards to this sector has only recently begun to move upward
after a lengthy period of decline. The industrial share of the total-62 per-
cent in 1967dropped to 48 percent by 1975.

Recent growth is attributed to rising contract awards on the part of DOD,
.NASA, and ERDA, the three leading support agencies. DOD is expected tO
account for approximately 61 percent of the industry total in 1977, while
NASA, accounting for 20 percent iry 1975, will drop to an estimated 17per.,
cent in 1977. ERDA, showing by far tfie largest relitive increase in the three

current years, will increase support from a 13-percent share to an estimated

17-peropt share between 1975 and 1977.

In 1977 an estimated 86 percent of the support to industrial firms is directed
to development, 13 percent to applied research, and only 1 percent to basic

research.

INTRAMURAL

The Federal 'intramural sector has reflected a continuous absolute increase

in R&D funding since 1967, and has moved from a 21-percent share of the Fed-

eral,R&D total in 1967 to a 26-percent share in 107..The share in 1976 was 1

percentage point higher. Federal intramural performance covers cosjs asso-

ciated with the administration of extramural programs by Federal personnel

as well as costs associated with direct performance.

10
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Actual

Performer 1975

Total

Federal intramural

Industrial firms .......
FFRDC's1 adm. by-industrial

firms

Universities ind colleges

FFRDC's1 administered by

universities

Other nonprofit institutions . .

/FFRDC's1 administered by non-

profit institutions

, State ead local governMents

Foreign performers

$19,044

5,396

8,385

729.

2,403

935

718

220

198

82

1Federally Funded Research and Development C

Source: National Science Foundation
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DOD is expected to provide slightly more than one-half of the support in
1977, while NASA, the second support agency, will account for an estimated,'
20 percent. HEW remains the third agency with 8 perceni of the total, even

though an actual dollar decrease is scheduledfor HEW in 1977. An estimated
56 percent of the support to intramural performance in' 1977 will be directed
towards development, 32 percent towards applied research, and 12 percent'
towards basic research. .

In each year of the 1967-77 decade DOD has provided more than one-half of
the support for intramural performance and is largely responsible for theris-,

Ing trend in overall support to this sector. NASA, the second largest support
agency, has also, contributed to this rise. Other agencies have played an
important part in the expansion, of the intramural sector, especially HEW,
USDA, Interior, and Commerce. The level oi support of each of these agencies
is m'uch higher than the 1967 level even though .several of them will reflect
decreases in 1977, namely HEW, Interior, and Commerce.

Federal obligations for research and development, by performer

[Dollars in millions]

Actual Estimates

..

Perf ormer 1975 1976

Percent

change 1977

Percent

change

1975-76 'II 1976-77

..

Total ' $19,044 $21,625 +13,5 $23,488 + 8.6

,

Federal intramural 5,395 5,923 + 9.8 6,060 + 2,3

Industrial firms 8,385 9,917 +18,3 11,347 . +14.4

FFRDC's1 adm. by industrial .

firms 729 859 +17.9 961 +11.8

Universities and colleges 2,403 2,569 + 6.9 2,643 + 2.9

FFRDC's1 administered by

universities 935 1,065 +13.9 1,175 +10,4

Other nonprofit institutions . . . 718 743 + 3,5 707 4.9

FFRDC's1 administered by non- .

profit institutions 220 230 + 4.6 267 +16.1

State end local governments . . . 198 235 +18.4 247 . + 5.1

Foreign performers 62 83
%.,

+35.4 81 ' 3.5
-

1Federally Funded Research apd Development Centers.

Source: National Science Foundation



000000000000
oo

....................................................Universities and colleges

40

Federal siipport -td-UniiersitiskAtt
Shown an almost unbroken rise.km,
billion in 1977 (the only drOp oclqiiO4

vertedto constant dollars, bowev.ei*
1977, with a 3-percent decrease iow

universities and colleges account foran
era! R&D total, and accountedfor 12 pi
cent in 1967.

Although reflecting a slight decreati4
support agency, accounting for an estiiii
with a 43-percent share in 196/..NS:r
increase funding to this sector, with:m.

basic research. NSF will miikelup anre#:

port total in 1977, coipared with iiVel

Increased dollar support is also 0060
.r;419 ,

the NASA level is not expected to 0,
percent of the totO, R&D funds
research efforts-47 percent for bairo
research.

,
L Six agencies submitted firograin dWz

. ..,,

Re3earck by }lei

nd colleges by field of scienne..Thit
tRDA, and NASAmake UP 95 pqr01

universities and colleges in the curio
bined support in 1977 is an estimatedi

, [A
An estimated 56 percent of This !es0

he life sciences. The 'physical acienSel

total in 1977, with greatest emphasya
Engineering will account for an esti0,1
8 percent; andocial sciences for 5 pirq
accounts for 3 percent. All of theie,ft
except for the life sciences and psyChbi

is,derived mostly from the cliniSal med
,..

HEW provides most Of of the suppol
and the HEW (primarily NIH) drop in':
decreased support to these fields. NSF:
mental sciences and is also the large0
DOD and NSF combined provide owl.:

matics and engineering. The social Bch

HEW, NSF, and USDA.



garcltity=3":471.511r."1::%:(:":.,s,
'47 7

firriVia.,..).

dossI emu I

id colleges

...........

0111. WWI
sim; AIM MOO

'7." -:::,";j')4:`'''',W

'federal suPport to universities ahd Cone* (eiClUdiiigFFRDC's)
shown an almost unbroken rise from $1.5 billion in 1987 tO an eatinkated $2.6

billion in 1977 (the only drop occurring in.1970). When these totals are con-

'verted to constantdollarsi however; the increase itonly 2 percent from 1967 to

1977, with e 3-percent decrease .shown betireen 1976 and 1977. Support to

universities and colleges accounts for an estimated 11 percent of the, 1977 Fed-

eral R&D total, and accounted for 12 percent. in 1976, cOmPared with 9 ger-

cent in 1967..

Although reflecting a slight decrease in 1977, HEW will remain the leading

support agency, accounting for an estimated 50 percent of the total, compared

with a 43-percent share in _1967. NSF, the second agency, is. expected to

increase fuhding to this sector, with most of the increase directed towards

basic research. NSF will makeup an estimated 20 percent of the Federal sup-

port total in 1977, compared with 14, percent in 1987.

Increased dollar support is alsoexpected from DOD, USDA, and ERDA, but

the NASA level is not expected to changer= 1978. In 1977 an estimated 88

percent of the total R&D.funds to universities and colleges will be used.for.

research efforts-47 percent for basic rescarclfid 41 percent for applied

research.

Research by Fields of Science

Six agencies submitted program data on research performed at universities

and colleges by. field of spiene. These agenciesHEW, DOD, USDA, NSF,

ERDA, and NASAmake up 95 percent of the total Federal research support

to universities and colleges in the current (1975-77) budget period. Their com-

bined support in 1977 is an tstirnated $2.2 billion.

An estimated 56 percent of,thie research total is expected to be directed to

the life sciences. The physical sciences represent 14 percent of the research

total in 1977, with greatest emphasis shown for physics and chemistry.

Engineering will account for an estimated 9 percent; environmental sciences,

8 percent; and social sciencesior 5 percent. Mathematics and psychology each

accounts for 3 percent. All of these fields show growth in 1977 over 1976.

except for the life sciences and psychology. The decrease for the life sciences

is derived mostly from the clinical medical area.

HEW provides most of of the support to the life sciences and psychology,

and the HEW (primarily NIH) drop in 1977 (explained earlier) is the cause of

decreased support to these fields. NSF furnishes most support to the environ-

mental scienceS and is also the largest contributor to the physical sciences,

DOD and NSF combined provide Over three-fourths of the support to mathe-

matics and engineering. The social sciences research is chiefly sponsored by

.'" HEW, NSF,and USDA,

'I 1
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OTHER NONP/ROFIT
,/

In 1977 Federal support to other nonprofit institutions (inclucl(ng FFRDC's)

is expected to increase slightly in actualAollars but to decrease to 4 percent of

the Federal R&D total, compared with.5 percent in 1976. Alinost one-half of

theseunds-will-be-directed-tcrievei5r6m' ent-worIcandzenrly-two-fifthatoap-

plied research. HEW is scheduled topcontribute the largest/share of support, 39

percent, but shows a dollar decreatse in 1977. DOD, the skond leading support

agency, plans an increase.

(

STATE AND LOCAL GOVERNMENTS .

State and local governments are expected to increase their R&D efforts

slightly in 1977, but they still account for only 1 percent of the Federal R&D

total. HEW is expected to provide three-fifths of the support, in 1977. Most

work performed by this sector is directed to development and very little to

basic research.

FFRDC's

Federally Funded Research and Development Centers (FFRDC's) are R&D-

performing or -managing organizations exclusively or substantially financed

by one or more Federal agencies and administered for them by industrial

firms, universities, or other nOnprofit institutions. Six Federal agencies cur-

rently sponsor 39 FFRDC's: In 1976 and 1977, 49 percent of the aggregate

agency support is expected to be directed to FFRDC's administered by univer-

9

sities a d 40 percent to those administel
1

prinOial source of support for FFRDC'8 4

the total in 1977; followed by DOD with]

NASA-with-aTtircent.

In te 1967-77 decade support to FF't

sharpest .increase has been realized tly.:

growig. at almost twice the rate of:FFI

FFRDC's administered by universities, i

the la6est amount of support.

Federal R&D obligations to FFRDC'si

FY 1977 lei

(Dollars in mil

! Sector
,

1

1

.

All

iagences
ER DA

,

1

Total
1

,

industrial firms

Universities an0 colleges . .

Other nonproiit institutions

42,4033 $1,766.9

961.1

1,175.4

2672

_

851.7

854.0

61.2

1Federally Funded Research and Development Wm's.

2Le1 thin $50,000.

Sourcc, National SclenCe Foundation

,
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sities and 40 percent to those adMinistered by industrial firms. ERDA is the

principal source of support for FFRDC's, providing an estimated 74 percent of

the total in 1977, followed by DOD with 14 percent, NRC with 4 percent, and

WiSA with-3-percen

In the 1967-77 decade support to FFRDC's has risen almost steadily. The

sharpest increase)has, been realized by FFRDC's administered by industry,

growing at almost twice the rate of FFRDC's administered by universitiei.

FFRDC's administered by universities, however, have always accounted for

the largest amount of support.

Federal R&D obligations to FFRDC's1 by administering sectoand agency:

FY 1977 VW

(Dollars in millions]

Sector
All

agencies
ERDA DOD NRC NASA NSF HEW

Total $2,403.7 $1,766.9 $337,6 $98.1 $80.8 $52,0 $36,8'

Industrial firms 961,1 851,7 ,5 79.3 (2) 1.8 27,3

Universities and colleges. . 1,175.4 854,0 171.4 15.2 79.2 47,9 4,6

.Other nonprofit institutions \-267.2 61.2 165.7 3.6 1,6 2,3 4,9

'Federally Funded Reseirch and Deyeloptnent Centers;

2Leas than $50,000.

Source: National Science Foundation
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. Agency and subdivision

..

,

::.'Totel-r= .. Total vreaaarchind deeelopmant- ,:. Basic research v, Airelled-eeellerch ',-P,If4.91,DIY4S9V4
R&D

oblige-
lions

Character otwork
(percent,distribution) Major

/Performers
(Percent of .c.'

total)
.,

,

.....

Major fields
:' of science/

(percent of
total)

.Majdr,
performers/

. (percent of
. total)

Malor fields
of science/
(percent of

total)

Major
performers.'
( percent of

totall

f41
:Milor :.

performerii , -z .-

(percent of -,-

totall' '
. .

(millions
of

dollars) .

Basic
research'

Applied
research

Devel.
opment-

Department of Agriculture, total . .

_

$ 502.8 37

.,,'
59 4

.,.

72 Intra.
26 Univ.

71 Lila
13 Phy.Sci,
8 Soc,

69 Imre.
28 Univ.

,
'

58 life
15 Soc.
12 Phy. Sci.
11 Eng,

72 Infra.
26 Univ.

t
95 Intro.

,
Agricultural Research Service , . 266.5 42 52 6 94 Intro. 74 Life

-, 18 Phy. Scl,
94 Intro, 61 Life

21 Phy. Sci.
. 15 Eng.

96 Intri, 94 Intro.

Cooperative State Research
Service

.

122.3
-,i

38 62 - 96 Univ. 69 Lite
22 SOc.

96 Univ. 69 life
22 Soc.

,.

96 Univ..
, -

Economic Research Service . . . 25.0 15 85 - 98 Intro. 100 SOc. 98 Intra. 100 Sdc. pa Intro.. -
Farmer Cooperative Service . 1.3 100 - 100 intra. - . - 100 SOc. 100 Intro.

Forest Service

Statistical RePortmg Service .1.

Department of Commerce. total -.. .

.85.7 27 66
,

.

7 92 Intro.' 70 Life
9 Phy:Sel.
8 Environ;

76 Intro.,
22 Univ.

v

60 Life
14 gng.
13 EnvIron,
&Soc.

97 Intro, TOO Intro,

i 2.0 '23 61 16 96 Intra. 100 Math. 96 Intra, .100 Math. 96 Intro, V 95 Intro.

235.4 9 , 62

- Z

30
.. -

., .

70 !rare..
13 Ind,

57 En.viron;
25 Phy. See.
13 Eng.

-88 Intro. 35 Environ.
33 Life
13 l'hy. Sci.
11 Eng.

78 Intr..
10 Univ.

48 Intro.
28 hit'.

'
.

Buireats of the Census . t-

. \
-

Economic Development
. Antrunistration

,

OA:Hires-le Administration

National Bureau of *Standards . .

-National Fire Prevention
and Cony?! Ad 666 mstrarion .

Natrona! Oceanic and
' Atmospheric Administration .

Office of Minority Business
Enterprise

ii.Ott IC i! of Telecommonrcetions .

Patent and Tradnmaik ()trice V

Department ol Defense. total . .

-
-.

Dedartanent of the AIME VVVV

Department of the Navy .

Department ol the Air Force ,

Defense Agehcies

'4 6

,

, ,

.

19 Little.
....._.

12 Univ.

1.3 -16 49

..-

35

.

87 Intro.
13 Univ. .

.

57 Math
35 Psych.

82 Univ.
.18 tripe.

71.Soc.
l& Psych.
13 Math.

100 Inure. 100 Intro

...,. 6.4

,

10 . 90

,.
j',,'

44 N.P.
40 S&L

go tet
11 Univ.

ve - - 100 Soc. 69 N.P.
23 Univ.'
8 Intro.

. 44 S&L
gov't

41 N.P.,
10 Univ.

VV

19.9 V a 18 75 95 Ind.
.1

100 Eng. 90 Ind. 89 Eng,
1,1 Soc.

85 Ind.
12 Intro.

97 Ind.

. 50.1 12 ' 67
.

21 ss 98 Imre. 82Phy. Sci.
18 Eng. :;.,

92 Intra.
8 Univ.

58 Phil, Sci.
34 Eng,

8 Math.

99 Intro. 98 !ride. .

6.1
1..

11 9
-

80 80 Intro.
20 Univ.

100 Other 69 Intro.
31 Univ.

100 Other 100 Intro,
.

80 Intrai
20 Unlv,

148.0 a 71 21 71 tripe.
14 Univ.

100 Environ, 98 Intro. 48 Environ.
46 Life

73 Intro,
13 Univ,

V

55 In tra.
21 Univ.
15 Ind.

1.9
,..

- 19 81 83 N.P.
17 Imre.

-
- V.

- 100 Soc.
V

82 N.P.
18 Intra.

83 N.P.
17 Intro.

1.4 10 29 61 100 Imre. . 100 Eng.. 100 Intro. 100 Eng. 100 Intra. 100 Intro.

V 4 - 50 50 1001Intra. - 100 Eng. 100 Inlra. 100 Intro.

11,225.2 3
.

15 82 67 Ind,
27 Intro.

30 Eng,
24 Environ.
22 Phy. Sci,
11 Life

39 Intro.
38 Univ.
20 Ind.

67 Eng,
9 Phy. 50.

51 Ind.
37 Intro.

71 Ind.
25 Intro.

2,425.4 2 14 84 60 Ind.
37 Intro.

37 Life
22 Eng,
15 Phy, Sci.
11 Environ,
'8 Math

49 Univ.
39 Intro.

52 Eng.
18 Phy. St'.
16 Life

64 Intro.
30 Ind.

66 Ind.
32 Intro.

3,974,5 3
_

6 41 --19---1-nd.-----
25 Irina.

47 Univ.
42 Intro.
8 Ind.

54 -E--r-I-O-:

21 Phy. SO,
11 Math_

64 Intro.
21 Ind.

4'

74 Ind.
22 Intro.

34 Environ.
30 Phy, Sci.
15 Eng.
12 Lite

4,113.7

-........._

2 18 80 . 71 Intl.
22 intro.

39 Eng.
29 Environ.
22 PM?, Sci.

47 14tra
30 Ind.
23 Univ.

90 Eng. 70 Ind.
21 Intro.

73 Ind.
22 Intra,

680.7 6 56 39

.

53 Ind.
31,Intra.

.....
.....

65 Eng,
13 Math.
10 Phy. Sci.
8 Psych.

49 Ind.
33 Univ.

, 11 Intra.

43 Eng.
28 Other
10 Environ,
10 Phy, SCI.

53 Ind,
27 Imre,

.

52 Ind.
41 Intra.,



7777

Agency end sebdivision

Departmentwide Funds

Director ef Test and
Everuation

Department of Health. Education.
and Welfare,.total . . .....

Alcohol. Drug Abuse and
Mental Health
Administration

Center for Disease Control ,

Food and Drug Adnninistra
non

Health Flesouces dtrn-
t

Health Services Admirilstra-
Con

National Institute of
EducatiOn

National Institutes of
Health

Office of Education

office of Human Develop-
mant

Office otthe Assistant Secretary
for Eduction

Office of the Secretary.

Soli and Rehabilitation
ervice

a

(millions

oblige-.
dons

Cfsereeter of woric_ ,

(percent distribution) Major
1performers

(percent of
total)

majoi fields
of science.'
(percent of

total)

`, '!.-.

Major .
performerst
(percent of

total)
,

-
;Major fields

. of science'
(Percent of

'total)

. :,;'' ,.,q-ir'
Mg loy-:. .

perfOrmerell'
(percent 'of

.,.total)

... , ,MajOI., l K1
''Oerfaiiiiiielx.

(percent ";i:!-:
total)...,,:of

dollars) ,.;
, Basic
research

Applied
research

.

Dowd-
opment

1.0 - 100

'

-
.

.35 Ind,
25 N.P.
15 Intro.
12 Unly;'

g N.P.
FFROC

,

-

31 Eng,
17 Phy. ScL
17 Other .

13 Life
9 Math

+-- 8 Soc.

35 Ind.
.25 N,P.
15 Intro.
12 Link!.

9 N.V..
FF ADC

29,9 - - 100 87 Inuit - - -
,

- 87 Intra::

,

2.537.9

.

,

.26 55 19 52 Univ.
19 Intro,
15 N.P.

85 Life 66 Univ.
20 Intro.
11 N.P.

83 Life
8 Soc.

50 Univ.
22 Intro.
14 NJ..

,,,
..

40 Univ.,
,,,71 N.P.

-06 S&L.; :-
gov't

12 Ind,
8 Intro. ...-

127.8 ,
....

I

51

...

49 - 54 Univ.
21 Infra.
12 N,P.
9 S&L

gov't

58 Life
28 Psych.
10 poc.

---

45 Univ.
36 Intro.

9 N.P.

.50 Life
31 Psych.
13 Soc.

-

,

62 Univ.
15 N.P.
13S&L

lgov't

-

52.9 100 - 50 Intro.
20 N.P.
14 Univ.
9 Ind.

- - 100 Life
i

50 Intro.
20 N.P.
14 Univ.
9 Ind.

-

38.0 - 100 - 63 Intro.
21 Univ.
8 Ind.

- - 100 Life 53 Intro.
21 Univ.
8 Ind,

a

-

'' 34.9
..,

43
,.

57 29 Univ.
25 Intro.
la N,P,
13 Ind,
9 For.

- - 66 soe.
33 Life

50 Intro.
24 Univ.
11 S&L

ClOv't
.10 Ind.

33 Univ.
28 N.P.
16 Ind,
16 For.

13.2 17 63 20
;

.

39 intro.
23 Univ.
13 For.
12 N.P.
10 Ind.

100 Life 75 For.
25 Intro.

-

100 Life 42 intro.
35 Univ.
18 N.P.

49 Ind.
44 Intl*

90.0 10 14 75

,

38 N.P.
30 Univ.
14 S&L

gov't
13 1ntre

100 Soc. 39 N.P. .,
29 Univ.
14 S&L

pov't
13 intro.

100 Soc. 39 N.P.
30..ynly.
14 S&L

gov't
13 Intro.

38 N.P.
30 Univ.
14 S&L

tkov't
13 Intro.

1,950.3 30 58 12 57 Univ.
18 Intro.
14 N.P.

90 Life 69 Univ.
18 Intro.
11 N.P.

90 Life 55 Univ.
20 Intro.
14 N.P.

41 Univ.
24 N.P.
19 Ind.
, 9 Intro.

88.8 - 6 94 65 S&L
, gov't
17 Univ,
14 N.P.

- - 100 Soc. 63 Univ.
17 Ind.
14 N.P.

69 S&L
gov't

14 Univ.
14 N.P,

62.0 - 11 89 80 Univ, _ -' 60 Soc.
22 Life
18 Psych.

50 Univ.
40 For.

84 Univ.

13.1 - 8 92
.

66 Univ.
25 N.P.

-
.

- 100 Soc. 93 N.P.
-

71 Univ.
19 N.P.

30.6 23 77 - 49 S&L
_ gov't

22 N.P.
15 Univ.
12 Intro,

100 Soc. 53 Univ.
33 Intro..
10 N.P.

100 Soc., 64 S&L

25 N.P.

. -

9.2

,

100 - 29 Ind.
24 Univ.
21 S&L

gov't
18 N.P.
8 Infra.

- -
s .

-

100 Soc. 79 Ind,
24 Univ.
21 S&L

gov't
18 N.P.
8 Intro,

-

4 7



, Social Security Administration

Department of Housing and Urban
' Development ...... .

Department of the Interior. total

Bonneville Power Administra-
tion

Bureau o) Land Management. .

Bureau of Mines

Bureau of Outdoor Recreation

Bureau of Reclamation

GeolOgicel StmeV

a

estional

Park Service

Office of Water Rearch and

f lice of tho Secretary

Technology

U. S. Fish and Wildlife
Service

Department of.Justice, total

Bureau of Prisons

Drug Enforcement
Administration

Federel Bureau of
investigation

immigration and Naturadration
Service

, ...._
tions

(millions
of

dollars)

(percenidistributionj ..
Major .

performers/
(percent of

total) :

Major I lelds
of science/
frercent of

total) .

: r. Maier .'
periOrmers1
(percent of

total)

Mijor fields
of science
(percent of

total)

.':Maccii7.....7.
performers
(Percent of

total)

Ieltrferf $
(percebflOM

,.. totilVirBasic
research

.

Applied
research

,
Drivel-
opment

27.0 9 91 - 69 Intro.
22 S&L ,

govt
.
8 Ind.

100 Soc. 100 Intro.
.

.

100 Soc. 66 intra.
75 S&L'

gov't
9 Ind.

. ':;-- ;

. 'l

77.7 - 53 47 40 Ind.
20 1ntra..
16 S&L

gov't
11 N.P.
9 N.P.

FFRDC

- -

.

----"-

86 Soc.
$ Eng.

34 Ind.
26 Intre.
17 N.P.

FFRDC
11 S&L

gov't

-c

47 Ind. .
21 S&L -:

gOV't
15 N.P. :

14 Intro.

312.9
1

35 42 23 .62 Imre.
26 Ind.
11 Univ.

80 Erwiron.
11 Life

94-1ntra. 58 Eng.
21 E/nviron.
11/Life

45 Intro.
36 Ind.
17 Univ.

47 Intra. .'
45 incC---
8 Unly. .:.z

3.9 - 1 99 e 56 Ind,
41 Imre.

- - 100 Eng. 83 Ind.
17 Intra.

56 Ind.
41 Intro.

1.0 98 50 !Mrs.
50 Univ.

- - 100 Life 51 Univ.
49 Imre.

100 Intro'.

129.2 1 55 44
.4

50 Ind.
38 Imre.
1-2 Univ.

86 Phy.Scl.
14 Eng,

-

100 Intl's. 93 Eng.
,

.

56 Ini.
31 Intr'b
13 Univ.

.-
47 Intro,

..,

42 Ind.
10 link

121 - 100 - 100 Imre. -
,1..

100 Soc. 100 Infra,
,

..\\

8.0 1 94 5
.

53 Imre.
20 Ind.
14S&I..

gov't
13 Univ.

100 Eng. 100 Intre.

S

62 Environ.
31 Eng. -

50 Imre.
21 Ind.
15 S&L

govtt
14 Univ.

.

92'\ Intra.
8 L4iv.\\

114.8 89 20 97 Imre. 93 Environ. 98 Intro. 77 Environ.
1 / Phy.Scl.
10 Eng.

93 intra. -

9.6 6 , 94 - 51 Univ.
43 Intro.

-

73 Life
19 Soc.
8 Environ.

64 Univ.
36 Intro.

46 Soc.
40 Life

50 Univ.
43 Intro,

--.

1.7 - 75 2 5 55 For.
23 Ind.
20 Imre.

- 51, Eng.
49 Environ.

57 For.
21 Ind.
20 Intra.

50 For.
29 Ind.
21 Intra.

22.3 18 53 29 45 Univ.
44 Ind.
10 Intro.

38 Environ.
24 Eng.
13 Life
11 Soc. (

8 Phy. Sci.

74 Univ.
15.Ind.
11 Intre.

,
.

38 Eng.
20 Environ.
19 Life
12 Soc.

61 Univ.
27 Ind.
11 Imre.

..

94 Ind.

22.4 49 32
,

20 9 5 Intro. f00 Life 92 Imre. 100 Life 97 Intre. 100 1:itra.

/42.5 20 36 44 32 N.P.
21 Univ.
16 Intro,
15 NJ,.

FFRDC
9 Ind..,

.

82 Soc.
18 Other

51ryniv.
31 N.P.
14 Intra.

73 Soc.
14 Eng.

47 NJ..
20 Univ.
13 Intro,
10 N.P.

FFRDC
.-.

,_,

24 N.P.
FFRDC

19 Intro.
19 N.P.
1G Ind.
12.S&L

govt
8 Univ.

1.9 10 91 41 Intro.
33 Univ.
10 Ind.
9 N.P.

- - 100 Soc. 57 Univ.
17 Intro.
17 S&L

gov't
8 N.P.

44 intro.
30 Univ.
11 Ind,
9 N.P.

.

4.3 35 65 50 ind.,_
.28 Intro.
12 N.P.
11 Univ.

- - 70 Eng.
30 Life

41 Ind.
30 Univ,
.29 Intro,

54 Ind. .

28 Intro.
18 N.P.

1.4 - - 100 . 86 Ind.
14 entre.

- - - - 86 Ind.
14 Intro..

.4 - 50 50 95 Ind. -
,

50 E ng.
50 Other .

95 Ind. 95 Ind.



Agency and subdwision

Law Enforcement Assistance
Adrr,v i ll istration

Dep tment of Labor, total .

Bureau ot. Labor Statistics . .

Employment and Training
Ado l i ll istration

Eindloysnont Standards
Administration ..... .

abOr -Monagell'Inn I Se, ICA'S
Adril nistr attoll

Pri.iinational.Safely and tiealtit
Ailntini.stration.

Of lice of tha Sefcretaiy

Deiaffinent of Slate, total ,

L1,,i,ar l,,,,'rit,il Funds

. Agency tOr International
Develoitmen

0.rdairttnent of TransPorta lion.
total

Federal Aviation Adonnistia.
lion. .

Federai Highway Administra-
tion . . ..

Federal Hardoad
lion

National Highway Tiaf tic
Safety Aditnnittratton

obliga
dons

Character of work
(percent distribu Ion) Majoi-,

PerformerS1
(percent of

total) .

..,Major fluids
of sciencel
(plircent Of

total) \.,

Maim
performers1
(parcent of

total)

- "
Major fields
of science.'
(percent of

total)

.. -. ,, .
Maj Or

performers.' -
(percent of

. total')

-. , ... ,,,....-

..!:
',:_,...,

Majatc14=
.perfarmers!=

. 1.!:"
(percent olf.:,:.,.

total)

(millions
of

dollars)
Bask

research
Applied
research

Bevel.
ooment

34.5 25 38 37 37 N.P.
23 Univ. -
19 N.P.

-- FFRDC
13 Intro.
8 S&L

gov't

82 Sod.. :.

18 Oth;rr
51 Univ.
31 N,P.
14 Intra.

82 Soc.
8 Eng,
8 Other

54 N.P.
19 Unlv,
12 N.P.

FFRDC
11 Intro.

36:14.P.'.
FFROC.

18 S&L ...goy . t i
15 Intl's. '.
8 Univ. ..._

-. 34.2 5 62- 33 37 Intro.
27 Ind,
16 Univ.
15 N.P.

97 Soc. 54 Univ.
22 Intra.
12 Ind,
12.N.P.

99 Soc.

_

47 Intro.
33 Ind.
10 tine,.

32 N.P.
23 Unlv.
20 Intra.
16 Ind.
8 Ski-

.. gov't

1.7 44 56 .100 intro.
..

- - 100 Soc. 100 Intro. 100.Intra., ,

15.8 4 32 65 27 N.H.
26 tine".
21 Intro..
17 Ind,
13 S&L

gov't

92 Soc.
8 Phy. Sci.

88 Univ.
12 In-tra.

-
95 Soc. 40 Intro.

20 Univ.
17 Ind.
13 N.P.
9 S&L

gov't

35 N.P.
25 Unlv: '-
18 Ind.
12 Infra. -
9 S&L

gov't

5 5
\

100 - 100 Intrai - - .100 Soc. 100 Intra. -

2.8 41 59 37 Univ.
25 Intro.
19 Ind.
19 N.P.

100 Soc.
4

37 Univ.
26 Intro..
18 Ind.
18 N.P.

100 Soc. 38 Univ.
24 thud.
19 lnd.
19 N.P.

-

6.3 100 87Ind,
13 Imre.

- - 100 Soc. 87 Ind.
13 Intro.

-
2.2

,

33.4 5

100 31 Intro.
24 N.P.
19 Ind. :

19 Univ.

- - 100 Soc. 31 Intro.
24 N.P.

j19 Ind.
19 Univ.

-

67 28 47 Univ.
21 N.P.
15 Imre,
9 For .

100 Lite 100 Intro. 69 Life
24 Soc.

55 Untv.
24 N.P.
10 Ind.;

35 Univ.
24 rot.
17 N.P.
13 Ind.
11 Intro.

1.5

31.9 5

67 33 46 SELL
gov't

28 Ind.
18 Intro.

- - 100 Soc. 68 Sat.
gov't

22 Irma,

85 Ind.
10 Intro.

67 28 49 Univ.
22 N.P.
15 Intro.
9 For.

100 Soc. 100 Intro. 72 Life
20 Soc.

58 Univ.
25 N.P.
10 Intro.

37 Univ.
25 For.
18 N.P.
11 Imre,
9 Md.

351.8 (3) 16 84 54 Ind,
20 In era.
14 S&L

gov't

100 Environ.

.

100 Intro. 90 Eng, 48 Ind.
31 Inds.
13 S&L

gov't

55 Ind.
18 (nue.
14 S&L

gov't

109.2, . 14 86 64 Ind,
24 Intra,
10 N.P.

FFRDC

- - 98 Eng. 77 Ind.
21 In-tra.

62 Ind.
25 Intro.
12 N.P.

FFRDC

40 8 4 96 55 S&L
gov't

23 Univ.
20 Ind.

-

.

100 Eng. 54 Ind.
13 Univ.
13 S&L.

gov*t
10 Intra.
10 N.P.

57 S&L
gov't

23 LIniv. ,

19 Ind.

42 8 15 85 61 Ind, '

31 Intro.
- - 100 Eng. 75 Intro.

24 Ind.
68 Ind,
23 Imre.

42 5 34 66 52 Ind.
gs S&L

gov't
10 NJ.,

_ - 78 Eng.
15 tile

64 Ind.
12 N.P.
11 S&L

gov't

45 Ind.
34 S&L

goet,
91N.P:



pencil/ and sullsdiVislon

Office of the Secretary

coast Guard

Urban Mass Transportation
Administration

DepartrneM of the Treesury.

Bureau of Engravihg and
Printing

' OTHER AGENCIES\

Action

Advisory Commission on Inter-
governmental Relations

Civil. Aeronautics Board

Civil Service Commission

Community Services
Administration

Consumer Product Safety
Commission

Energy Research and Development
Administration

Environmental Protection Agency. .

Federal COITTUnicgOony
Commission

Federal Energy Administration

Federal Home Loan Bank Board .

Federal Trade Commission . .

General Services Administration . .

Library of Congress

National Aeronautics and Space
Administration

National Science Foundation . .

Nuclear Regulatory Commission. .

5 0

7 'obi .'
tie

Character:of work', :'-- '' '''

.(percent distIbutIon)
'. '.'

,. Maior
performers'
(percent of

total)

.,

Major fields
perform ers"
. (percent of,

total)

Maior :
tipeormers1

(percent of
total)

major lialtis
of science"
Jpercent of

total)

, Majtse
Perlorrhe'rs":
(percent of

total)

pekOrMele
(percent Of.V,,!

,. total) ';',7,.-

(m)llio s
of

dollars)
Basic

research
APPlied
research

Dev*I'
opment

29.9

'

14 86 39 Ind.
38 Infra.
13 Univ.

.

56 Eng.
37 Environ-

41 Intro.
, 26 S&L

gov't
25 Ind.

42 Ind.
38 Infra..
14 Ueda:

18.3 I 20 80
..

66 Ind.
26 Intro.

100 Environ. 100 Intro.. . 92 Eng.
8 EnvIron.

62 Ind.
29 intro.

68 Ind.
24 Intro. /

, ._

68.3 16 84 57-Mscl. -

20 S&L
gov't

19 Intro.

100 Eng. 54 Intro.
40 S&L.

genet
1

.

67 Ind.
1 7 S&L.

gov't
12 Intr..

1.6 2: 72 100 Intro. 97 Phy. Sci. 100 Intro. 100 Intro....

1.6

.

28

.

72 100 Intro.

_

97 Phy. Sel. 100 Intro. 100 Intia '.

.1 101;

.

60 Ind.
40 Intro.

1

100 Soc.
.

, ....

'' -:

--60-ind,-1-1
i40 Imre' \

/

1.4 100 100 Intro.
,

'',100 Soc. 100 Intro.

.5 100 13 Intro. 100 Soc. 100 Irina.
1..

3.9 14 . 24 62 6. Intro.
31 -&L

g.v't

100 Psych. 100 Intro. 100 Psych. 100 Intro. 50 Intro.
50 S&L

gOv't

39.0 100

.

97 N.P1
.

9 7 N.P.

5.6 34 66 .68 Intro.
20 N.P.

89 Eng.
:. li Soc.

37 Intro.
26 N.P.
21 S&L

gov't
11 Unlv.

84 Intro.
16 N.P.

3,279.8 9

..l.

14 77 36 Ind.
26 Univ.

FFRDC
26 Ind.

FFROC

_

; 82 Pity. SG).
i 15 Eng.

63 Univ.
FFRDC

23 Univ.
13 Ind.

FFRDC

,

42 Phy. Sol.
36 Life
17 Eng,

i

42 Univ.
FFRDC

21 Ind.
13 Univ.
11Ind.

FFRDC

43 Ind.
30 Ind.

. FFRDC
19 Univ.

FF ROC

246.5 7 50 43 47 Intro.
24 Ind.
15 Univ.

61 Life
29 Phy. Se'.
8 Environ.

92 Univ. 43 Eng,
23.1_11e
23 Ptsy. Sei.

46 Intro.
27 Ind.
16 Univ.

55 Intro.
24 Ind.
11 N.P.

1.6 100 78 Intro.
22 Ind. ''

56 Eng.
44 60c.

78 Intro.
22 Ind.

6.1
,

100 79 Ind.
13 Intro.

,
.

79 Ind.
13 Intro.:

100 98 Intro,
...

100 Soc. '98 Intro.

' 1:3 100 7 10C Intro. 100 Soc. 100 Intro.

2.8 3 3 94 73 Ind.
25 Intro.

71 Other
29 Eng.

71 Intro.
29 N.P.

100 Eng, 64 Ind.
33 N.P.

76 Ind,
24 Intro.

3.6 13 87 92 Intro.
8 Ind..

100 Other 100 Intro. 91 Intro..
9 Ind.

3,546.6 7 17 76 60 Ind.
.34 Intro.

63 Phy. Sci,
16 Eng. ,

15 Environ.

54 Intro.
21 Univ.
20 Ind.

68 Eng.
24 Environ.

62 Intro.
28 Ind,

71 Ind.
26 Intr..

717.5 88 10 2 74 Univ.
9 Intro.

28 Phy.Sci.
27 Environ.

.; 19 Lila
12 Eng.

78 Univ.
8 Intro.

26 Soc.
20 Eng.
18 Environ.
14 Other
9 Lila
Ei Phy. Sci.

4 8 Univ.
1 5 N.P.
14 Inv's.
13 Ind.

.

54 Univ.
33 N.P.
13 Ind.

114.4 100 69 Ind.
FFRDC

13 Univ.
FFRDC

100 Eng, 69 Ind.
FFROC

13 Univ.
FFRDC



i

,

Agency and subdivision

tTetal, . Totel feetiefCh and dinielopment.. ,.. :BASIC research ....:.. ./..-- : App!ig51."fast:!!,.
. FifirD
oblige.
tient

(milli ons
of

dollars)

,
. ,

.

Character of work
(percent distribution)

.

Major
performers
(percent of

total)

Malor fields
of science'
(percent of ,

total),

--
Marbr

'1performers
(percent of

total)

..!I i
'Ardor fields
of science'
(percent of

/total)
...

Major
1puf ormers

(percent of
total)

.: N
MalPe..=

perfortnsesY:'..'i7
(percent of,i;i2

total)Basic
research

Applied
research

Devel-
oprnent

.

3ffice of Telecommunications
Policy

Small Business Administration . .

Smithsonian Institution

Tenneae Valley Authority . . .

U.S. Arms Control and Disarma
ment Agency

U.S. Information Agency

Veterans Admini ion

2.7 7 53 40 BO Irma.
13 Ind.

69 Life
17 Soc.
15 Phy.Sci.

,

50 Ind./
.F,FR

26 Univ.
.44 Ind.

75 Eng.
25 Soc.

76 Intra.
21 Ind.

.

100 Intro.

.6 - 100 - 73 lite.
\ 18 !ntra.

Univ.

- 100 Soc.
'

.73 Ind.
18 Inuit.

9 Univ.

-

33.4
,

100 92 Imre.

/
44 Life
33 Soc.
17 Phy.sci,

92 Intro. - -
-.--

- '

. .. _

22.0 - , .139 11 ,
54 N.P.

z' 45 Intro,

\

- - 75 Eng.
12 Life
12 Phy. Sid.

60 N.P.
39 Intr..

1.00 Intro.

2.3 -

...-

73 ',..., .

.

27

-
42 Rid.
31 N.p.
19 Ind.

FFRDC
8 Intr

- 54 Eng.
25 Soc.
.16 Math

41 Ind;
26 Ind.

FFRDC
23 N.P.
10 Intra.

-
63 N.P.
46 Ind.

- 85 15 100 intra. - - 100 Eng. 100 Intra. 100 Ines.

99.6 i 135 11 98 Infra. 91 Life 99 !nue.
.

91 Life 100 Inns. 81 Irina. _

13 Unit/.

"-Major- is here defined as any performer or field o science that
singly accounts for at least 8 percent of total fund .

2 Less than 5500.000.
3 Leu than 0.5 percent.

Performers

NOTE: Intramural activities cover costs associa ed with the ad .
ministration of intramural and extramu al programs by
Federal personnel as well as actual intramural performance.

Source: National Science Foundation

ABBREVIATIONS

Imre. - Intramural.
Ind. - Industrial firms excluding Federally Funded Research

end Development Centers (FP ADC's).
Ind. F F R DC - FFRDC's administered by industrial firms.
Univ. F FRDC - FFRDC's administered by universities.
N,P; - Other nonprofit institutions excluding FPRDCs.
NPFFRDC - EF RDC's administered by other nonprofit institutions.
For. - Foreign.

Fields of Science

Life - Life scierices
Psych. - Psychology
Phy. Sci. - Physical sciences
Math. - Mathematics
Eng. - Engineering
Soc. - Social sciences
Environ. - Environmental sciences
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In 1977 Federal obligations for basic research amount to an estimated
$2,519 million, compared with a 1976 total of $2,347 million. The 1976-77

increase of 7 percent shows little real growth,

In, constant dollars the 1977 total is an estimated 18 percent less than in

1967.

Throughoui the 1967-77 decade the shire of basic research within the
Federal R&D total,has fluctuated between 10 percent and nearly 12 per-
cent. The i972hare is an estimated 11 percent.

Percent of R&D total

Average Annual Percent Change

1967-75 1975-76

2.7 9.3

20 5

1976-77

7.4
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Agenles

FiVe.agenciesHEW, NSF, DOD, ERDA, and NASAare expected to
sponsor approximately 85 percent of the Federal basic total in the cur-
rent (197547) period, compared with 88 percent in 1967. The somewhat
larger share for the remaining agencies is largely a reflection of expand-
ing basic research efforts on the part of USDA and Interior.

Throughout the 1967-77 decade HEW has been the leading suppor
agency for basic research, accounting for 22 percent of the Federal basic
researchlotal in 1967 and an estimated 27 percent in 1977.8 Although
HEW shows a nominal dollar increase for its basic research effort in
1977, NIH, the chief subdivision, is scheduled for a slight overall decline,
resulting_from the fact that final congressional action on the 1976 appro-
priation took place after the budget submission in Januaryi, making the
1976 NIH total higher than the 1977 request.

NSF funding for basic research has more than doubled since 1967. In
1977 NSF will be the second largest support agency, providing 25 per-
cent of the basic research total, up from 23 percent in 1976 and signifi-
cantly higherthan the 14-percent share of the total shown in1967. The
scheduled NSF increase of more than $100 million will account for
almost three-fifths of the 1977 total Federal increase for basic research.
Support is spread over all science disciplines and engineering, with
emphasis on physics, physiology, cellular and molecular biology, chem-
istry, atmospheric sciences, and geological sciences.

a In previous reports NASA was shown as the leading agency in basic research support. The
present report, however, reflects a reclassification of NASA programs by character of work with
most major NASA projects now classified as development since they largelygenerate outer space
transport technology. In former.years substantial portions' of these programs were classified as
basic research or applied research.
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Department of Health, Education

end Welfare

National Acience Roundadon

Department of Defense

Energy Research and Deyelopmerk

Administration

National Aeronautics and Space

Administration

Other agencies

Source: National Science Foundation

[Dollars in millions]

Actual Estimates

1975 1976

Percent

change

1975-76

1977

Percent

change

197677

$2,146 $2,345 + .9.i $2,519 + 7.4

592 670 +13.2 671 + .1

486 530 + 9.0 631' +19.0

236 255 , + 8.2 292 +14.4

247 274 +11.1 2e9 + 5.4

242 244 + .7 256 + 5.0

343 372 . + 8.4 380 + 2,5

DOD is planning to increase its basic research support in each year of the

. current (1975-77) period and will account for more than one-fifth of the'
total Federal increase in 1977, The DOD share of the 1977 Federal basic
research total is an estimated 12 percent, compared with 16 percent in
1967. Most of the DOD basic ilesearch effort can be found in themilitaiy
sciences and covers such, areas as oceanography, physics, atmospheric
sciencest clinical medical sciences, and electrical engineering.

In the current (1975-77) period ERDA shows increased support for basic
research each year. The ERDA share of the Federal total for basic

'research is an estimated 11 percent in 1977. Basic research support by
ERDA is directed 'towards work in the basic energy sciences, to improve

energy technologies, and in high-energy physics to increase knowledge

of the fundamental behavior of atomic particles, matter, and energy.

NASA reflects increased support in the current (1975-77) period, but

basic research totals remain significantly lower than the 1067 funding
level. As a share of overall Federal basic research, NASA progzams are
10 percent in both 1976 and 1977, substantially lower than the 19,-per-
cent share in 1967.
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!A.A ThroughoUt the1967-77 decade universities and colleges have continu-
ally made up ihe leading basic research performing sector. They are
scheduled to account for nearly one-half of the Federal basic research
total in each year of the current (1975-77) period, somewhat more than
the 45-percent share in,1967 and most interim years. NSF is expected to
increase sulvort to this sector by $86 million in 1977, representing
almost all of the total Federal increase for academically performed basic
research. The NSF share of the academic basic research total is estimated
at 39 percent in 1977, up from 26 percent in 1967. HEW follows with a 35-
percent share, up from 31 percent in 1967. By contrast, the combined
share of DOD, ERDA, arid NASA, which represented nearly two-thirds
of the basic research performed by universities and colleges in 1967, is
expeCted to be 18 percent in 1977...-;

.1

The share of the Federal basic research effort performed intramurally is
expected to be 29 percent in 1977, up from 24 percent in.1967. Within this
10-year span support by agencies has varied considerably. NASA
continues to be the leading "intramural" agency, providing an estimated
one-fifth of all Federal intramural support in 1977 but less than one-
fourth share in 1967.

Federal obligations for funk research, by performer

HEW will account for almost one-f
USDA also for almost one-fifth. In
lowei while the DOD share was hi

[Dollars in millions]

, Performer

Actual Estimates

1975 1976

Percent

change

1975-76

1977

Percent

change

-7.1976-77

Total. $2,146 ..$2,345 + 9.3 $2,519 + 7.4

Federal intramural 645 692 + 7.4 727 + 5.0

Industrial firms' 105 125 +19.2 162 +29.0

Universities and colleges . . . 1,065 1,156 + 8.5 1,243 + 7.5
FFRDC's administered by

universities 205 231 +12.5 240 + 3.9

Other nonprofit institutions' . 102 113 +10.8 117 + 4.3

Other performers 24 28 +16.7 30 +10.5

,1Includes Federally Funded Research and Development Centers (F F R DC's) administered by this sector.

Source: National Science Foundation
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Estimates

Percent

change

1975-76'

s.

1977

Percent

change

1976-73

+ 9.3 $2,519 + 7.4

+ 7.4 727 + 5.0

+19.2 162 +29.0

+ 6.5 . 1,243 + 7.5

+12.5 240 + 3.9

+10.8 ' 117 + 4.3

+16.7 30 t113.5

(FFF1DC's) administered by this sector.

.

HEW will account for almost one-fifth of the intramural total in 1977 and

USDA also for almost one-fifth. In 1967 the shares of these agencies were

lower while the DOD share was higher.

In ,the current (1975-77) period, FFRDC's administered byjuniversities

are the third largest basic research performing sectoi:. They are sched-
uled to accomplish 10 percent of the Federal basic research total in 1977,

and ERDA is expected to provide three-fourths of the support.

Although industrial performance is scheduled for the highest relative

dollar increw among all sectors in 1977, the level of support remains

well below the 1967 total. The share of the Federal basic research total

performed by industrial firms (including FFRDC's) will be an estimated

6 percent, substantially less than the 12vercent share in 1967. The
decrease is attributable to reduced support by NASA. DOD and ERDA

have increased support between 1967 and 1977, but not enough to offset

the NASA decrease.
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Fields of Science

7.;

In the 19754)7 period variation in ,the shares of the basic research total
represented hy major fields was slight, but o'ver a longer period most
fields show some change.

The life sciences will represent a 36-percent share of the Federal basic
research effort in 1977;up froth 33 'percent in.1967. HEW will provide\
almost two-thirds of the total, almost the same as in 1967. Other impor-
tant sOurces of support for the life sciences are USDA and NSF.

i

The physical sciences are scheduled io account for 29 pettent of the basic,
research total in 1977, compared with. 35 ,percent 10 yeatt previously.
ERDA continues to be the leading support agency, providing oneLthird of

the overall amount. NSF is expected to account for one-fourth and NASA
for somewhat more thxi one-fifth.

The environmental sciences will represent 15 percent of the basic
research total in each year of the current period, up from a 12-percent
share in 1967. The leading support agencies in 1967 were NASA and
DOD, which together provided three-fifths of the total. In 1977 NSF is the

major source of support, providing mbre than two-fifths, followed by
Interior with more than one-fifth.

rhi

Engineering has fluctuated between 10 percent dncl, 11 percenqf the
basic research total since 1975, compared with 9 percent in 19647. DOD,

NSF, ERDA, and NASA ire the major contributing agencies; DOD is the
largest, accounting for-an estimated one-third of the effort in 1977.

,Mathematics

Engineering

Social sciences
Social sciences represent 4 percent of the basic research total in 1977, Other sciences

compared with 3 percent in 1975 and in 1967. Mathematics will remain at

3 percent and psychology at .2 percent throughout the 1975q7 period. Source: National Science Foundation

Federal obligations for basic

[Dollars in

Field of science

Total

Life sciences

Psychology

Physical sciences

Asironomy

Chemistry

Physics

, Other

:

Enyironmentil'sciences

Atmospheric

Geological

Oceanography

Other

60

24

1967'1

$1,728

573!

80!

. 60,5'

107

123_

348

.27_

209

54

33

65

156

57

4
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Federal obligations for basic research, by field of science

[Dollars in miHionsl

Field of science

Actual Esti mates

1967 1975 1976 1977

'Total $1,728* $2.,146 $2,345 $2,519.

. ,

Life sciences 573 776 877 . 909

Psychology 60 48 51 53

Physical sciences 605 616 660 718.,

Astronomy . 107 131 124 143

Chemistry 123 158 177 188

Physics 348 319 ,348 376

Other 27 8 11 12

Environmental sciences 209 , 331 357 390

Atmospheric 121 116 127 139

Geological 54 128 139 148

Oceanography 33 82 86 - 98

Other 5 5 4

Mathematics 65 59 62 71

Engineering
r

Social scientes

156..

57

/ 228
73

238
87

266

99

Other sciences 4 15 13 14.

Source: National Science Foundation
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Federal applied research activities are expeéted to grow from $4,783 mil-

lion in 1975 to $5,223 million in 1976 and $5,331 million in 1977. The 1977

increase of 2 percent represents a moderate decline when the effects of

inflation are considered.'

62
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Opted to grow from $4,783 mil-
5,331 million in 1977. The 1977
&decline when the effects of
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Change

,/'
In real terms the 1977 applied research toial is barely 1 percent higher
than the 1967 total, but applied research is the only R&Di'York compo-
nent which has not decreased in actiial leVel, of effort/in the 10-year
period.

The applied research share of the Federal R&D Wel has grownsince 1967
when it represented 18 percent of the Federal R&D total. The 1977 share
of 23 percent, however, is less than the 1975 share of 25 percent and the
1976 share of 24 percent.

Agencies

S.

1

.1
1,

DOD, HEW, and NASA haye been the three largest sponsors of applied'
research in the 1967-77 decitke. Their combined share, 84\percent of the
applied research total in 1967,\1as gradually decreased to\an estimated
70 percent in 1976 and in 1977 a other agencies have increaed their ap-
plied research efforts. \

1

DOD has been the leading support agency for applied research\hrough-
.

out the 1967-77 deCade. The DOD dollar increase in 1977 is the largest
among all the agencies. Most of the increase is attributableto the Army
and the Navy for work in engineering and the physical sciiences, espe-.
cially physics. However, the DOD share of the Federal applied resegrch
total is only 32 percent in 1977, compared with a share of 44 Percent in
1967 when other agencies had smaller researchprograms. .

The HEW overill 'level of support for applied research has nuirly
doubled between. 1967 and 1977, despite an anticipated 1977 drop.
Reductions are primarily found in the National Institutes of Health
(NIH), which jointly account for mdre than four-fifths of the applied
research effort of HEW, and in the Alcohol, Drug Abuse, and Mental
Health Administration, which supports the next largest applied research
effort. The HEW share of the Federal applied research total grew frOm 24
percent in 1967 to 28 percent in 1976, but is scheduled to decline to 26 per-
cent in 1977.
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[Dollars in millions]

Agency

Actual Estimates

l1975 1976

Percent

change

1975-76

1977

Percent

change

1976-77

Total '$4,783 $5,223 $5,331 +

Department of _Defense . . . . . 1,558 1,595 + 2.4 1,720 + 7.8
Departmen e Health, Education

and !fare 1,334 1458 + 9.3 1,392 - 4.5
NatIcrbl Aeronautics and Space

/Administration 545 577 + 5.8 603 + 4.5

Einergy.Resear:ch and Development

Acministration .346 422 +21.8 460 + 9.0
Department of Agriculture : 248 281 +13.4 295 + 5.0
Department of Commerce 124 140 +12.8 145 + 3.5
Department of the Interior 108 139 +28.9 132 - 4.7
Environmental Protection Agency.. 124 , 158 +.27.4 123 . -22.0
Nuclear Regulatory Commission . , 64 101 +57.5 114 +13.2

Veterans Administration 83 87 + 4.8 85 - 2.8
National Science Foundation: . . . .84 77 - 8.9 72 -
Department of Transportation . 54 55 + 1.9 56

.5.8

+ 2.6
Other agencies 111 133 +20.0 134 . + .1

Source: Nation& Science Foundation
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NASA has increased ,dollar. support 'for applied research by approxi-
mately 5 percent in each year of the current period;raising the NASA ap-
Plied research total to one of the highest levels in the past decade. This
contrasts with the fluctuating levels of ,funding shown for the NASA
programs in earlier years. NASA is the third largest support agency for
applied research, but its share of the applied research total has dropped
from 16 percent in 1967 to 11 percent in. the current (1975-77) period.
Much of the NASA effort is related to determining the makeup of the
uPper atmosphere' and the effects on the atmosphere from naturgand
man-caused eventssuch as X-rays, gammi rays, and infrared, ultravi-
olet, and radio emissions that cannoi be studied from ground-based
observatories. Applied research activities Are also concerned with earth
resources detection, environmental, ocean, and weather monitoring, and
communications.

6 4
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Estimates .

,

.Pemnt
: change

1975-78
1977

Percent

. change

1976-77

. ,

+ 9.2 $5,331 + 2.1

+ 2.4 ri-720 '
.-.\

. + 7.8

9.3 1,392 ,

,

- 4.5

+ 5.8 603 + 4.6

421.8 460 . + 9.0

+13.4 295, . + 5.0

+12.8 . 145 + 3.5

+28.9 132 - 4,7
+27.4 123. -22.0

+57.5 114 +12.2

+ 4,8 85 - 2.8
- 8.9 72 - 5.
+ 1.9 56 .

+20.0 134. + .1
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are also.concerned with earth
and weather monitoring, and

The applied research increase planned by ERDA for1977 is second high-

est of all agencies,and the 1977 funding level is more than fourtimes that

of 1967. In 1977 63DA accOunts for 9 percent of the Federal applied
research total. Research is mainly concerned with fusion power, envi-

ronmental problems, and electrical energy systems and energy storage.

USDA sponsorship of applied research has grown steadily'throughout
the 1967-77 decade, much of it for work sponsored by the Agricultural

Reyarch Service or by the Cooperative State Research Service in sup-

Ida of agricultural experiment stations. The USDA share of all.Federal

applied research has increased io an estimated 6 percent in 1977, com-

pared with 5 percent in most earlier years.
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giiiteithan the 1967 level. In 1977 Commerce will provide an estimated

3 percent of the Federal applied research total. Recent growth can be

attributed to expansior: of National Oceanic and Atmospheric Adminis-

tration (NOAA) programs.

0. SeVeral agencies with shares of total at the 2-percent level or less are no-
,

table for tecent applied research growth. Interior, after major growth

from 1967 to 1976,is scheduled for a dollar decrease in 1977. EPA also is

scheduled to decrease support in 1977, after growth between 1970 and

1976. The decline can be attributed to the completion of programs

directed towards establishing energy as'sessment criteria. NRC funding

for applied research, however, is scheduled for a precipitous increase in

the current (1975-77) period, the result of growth in each of the NRC

programsreactor safety research, environniental and 'fuel cycle

research, and safeguards research. NSF is scheduled to reduce funds for

applied research between 1975 and 1977, mainly the result of the comple-

tion or transfer to ERDA of several energy-related programs within

RANN.

Perforniers

The Federal intramural sector is the chief one for applied research per-

formance. In 1977 this sector is expected to account for 37 percent of the

Federal applied research total, compared with 35 percent in 1967.,

Intramural performance of applied research has almost doubled between

1967jnd .1977, chiefly supported by the program activities of DOD,

NASA, HEW, and ,USDA. Even though HEW is scheduled for a decrease

in applied research in 1977, this will be more than offset by the planned .

increases for DOD, NASA, and USDA. The four agencies are expected to

support nearly four-fifths of intramural performance in 1977.

Industrial firms (including FFRDC's) are the next largest sector for ap-

plied research performance, accounting for a 29-percerit share of the Fed-

eral applied research total in 1977, compared with 31 percent in 1967. In

the late sixties, applied research performance by this sectordropped sig-

nificantly, then fluctuated, but the current (1975-77) period shows

steady growth.

6 6
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Federal obligations for appl

(Dollars in

Performer

Actual

1975

Total 84,783 [

Federal intramural 1,768

Industrial firms1 1,303

Universities and colleges 1,039

FFRDC's administered by

universities 216

Other nonprofit institutions1 354

Other performers 104

1Includes Federally Funded Research and Develop

Source: National Science Foutidadon
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largest sour.ce, has decreased dollar support by approximately one-half.
ERDA is important to the recent rise in industrial performance of Federal
applied research, having increased funds for this sector more than three
times since 1974. ERDA will account for an estimated 9 percent of the
total in 1977, compared with 3 percent in 1967.

The share of support for applied research at univeisities and colleges,
shows a decrease in eaCh year of the current period, dropping from 22
percent of the applied research total in 1975, to 20 percent in 1977, the
last drop resulting mainly from a lower dollar total.

HEW is the major support agency, providing currently about two-thirds
of the funds to universities and colleges and accounting for the overall
dollar, decrease in 1977. Between 1967 and 1977, when performance of
federally supported applied research by this sector almost doubled,
HEW accounted for almost two-thirds of the totatincrease. USDA and
ERDA also reflected substantial increases in the same period.

Federal obligations for applied research, by performer

Performer

\ Total

Federal ,intramural

lndUstril firms1
Universities and colleges

FFR DO administered by

universities

Other nonprofit institutions1

Other performers

[Dollars in millions]

Actual Estimates

1975 1976

Percent

change

1975-76
1977

Percent

change

1976-77

$4,783 $5,223 + 9.2 $5,331, + 2.1

1,768 1,898 + 7.4 1,949 + 2.7

1,363 1,465 +12.4 1,535 + 4.8
1,039 1,103 + 6.1 1,081 - 2.0

216 246 +14.1 268 + 9.1'
354 385 + 8.8 376 - 2.4
104 126 +21.3 122 - 3.3

lincludes Federally Funded Research and Development Centers (FFRDC's) administered by this sector.

Source: National Science Foundation
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Fields

Between 1967 and 1977 engineering, has been the leading field in Federal

applied research support, making up 43 percent of the applied research,
total in 1967 and an estimated 38 percent in each year ofthe current 1975-

_77 period. DOD and NASA have been the chief sources of support, but in

the current period ERDA, Interior, and especially NRC, make important

contribution& to the scheduled growth for this field.

oP
The life sciences, second in Federal applied research support, reflect
strong growth until 1977 when a slight declineis anticipated. The share

for the life sciences in the Federal applied research total isestimaied at

34 percent in 1977 down, from 35 percent in.1975 and 1976, Compred

with 28 percent in' 1967. HEW, the key source of 'support for the lfe
sciences, accounts for almost two-thirds of the total in 1977. US \A
accounts for an estimated ont tenth. ERDA has also become an impo -
tant support agency, growing from a 1-percent share to a 9-percent sha e

between 1967 and 1977.

The physical sciences have shown little dollar growth over the 1967-77
decade. The physical science share of the i?tal Federal-applied research
'effort was 12 percent in 1967 but will be an estimated 9 percent in ea0
year of the curfent period. ERDA and DOD are expected to be the leadi g

sources of support in 1977. DOD, once the lead agency, has decrea ed

funding in the 1967-77 decade so that support is expected tabe below the

1967, funding level in 1977. Thus, ERDA is scheduled to be the pri ary

source of support to the physical sciences, providing two-fifths the

Federal total in 1977.

Environmental sciences are found to represent between 6 perce t and 7

percent of the Federal applied research total in the current peri d (1975-

77). Support to this field has increased as a result of the growth of NASA

programs. NASA is expected to provide more than two-fif1ths1f the 1977

total for applied research in the environmental sciences, s bstantially
more than the 1967 share of nearly one-third. DOD, the le d agency in

1967, is expected to provide somewhat more than. one-fifth f the total in

1977.

70
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Federal obligations for appliec

f Dollars in.

Field of science'

1967

Total $2,965

Life sciences 830

Psychology 48

Physical sciences 355

Astronomy 12

Chemistry 119-

Physics 197

Other 26

Environmental sciences 173

Atmospheric . 81

Geological 62

Oceanography 30

Other

Mathematics 65

Engineering 1,271

Social sciences 131

Other sciences 92

Source: National Science Foundation
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Support for applied research in the social sciences has more than
doubled since 1967, and the social science share of the Federal applied

research effort has increased from 4 percent to an estimated 5 percent in

1975, 1976, and 1977. HEW currently Provides nearly two-fifths of the

support for social sciences, followed by USDA with less than one-fifth.

Mathematics and psychology will each receive an estimated 2 perCent of

the Federal funding for applied research in the current period, the .ame

as in 1967. DOD and HEW will continue to be the chief sources of support

for psychology, and DOD, the principal agency to support mathematics.

Federal obligations for applied research, by field of science

{Dollars in millions]

Field of science

Actual Estimates

1967 1975 1976 1977

Total $2,965 $4,783 $5,223 $5,331

Life sciences 830 1,674 1,832 1,790

Psychology 48 85 82 84

Physical sciences 355 409 444 476

Astronomy 12 7 5 5

Chemistry 119 129 141 136

Physics 197 239 259 278

Other* 26 34 39 56

Environmental sciences 173 322 336 355

Atmospheric 81 153 164 171

Geological 62 55 55 56

Oceanography 30 49 52 54

Other 65 66 76

Mathematics 65 78 81 84

Engineering 1,271 1,813 1,971 2,040

Social sciences 131 231 277 284

Other sciences 92 172 200 219

Source: National Science Foundation



Federal obligations for development are expected to increase from $12.1
billion in 1975 to $14.1 billion in 1976, and to an estimated high of $15.6
billion, in 1977. The 1977 inCrease of 11 percent is expedted to run ahead

7 of inflation for the second consecutive year.

Even though the 1977 total is a record high, When converted to constan
dollars, the level of effort is 26 percent less than 1967.
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than 1967.

The share of devetopment in the Federal R&D effort has risen in each year
of the.current (1975-77) periodfroth 64 percent in 1975 to 65 percent in
1976 to 67 percent in 1977. Nevertheless, the 1967 share was 72 percent,
reflecting the gieater influence of DOD and NASA programs on the
Federal R&D total at that time.

Agencies

DOD, NASA, and ERDA togethei are expected to account for 92 percent
of the total Federal development effort in 1977, compared with 96 per-
cent in 1967. The shift is attributable to a substantial drop in the NASA
level of funding for development and to increasing levels of support by
other agencies, notably HEW, EPA, and DOT.

The DOD dollar inC-Fease for development is the largest for any Federal
agency in 1977. DOD has been the most important support agency for
Federal development programs throughout. the 1967-77 decade, provid-
ing 55 percent of the total in 1967 and an estimated 59 percent in 1977.
The Navy is expected to undertake the largest development effort, which
will include work on the F-18 air combat fighter, the sea-launched cruise
missile, the Trident submarine-launched ballistic missile, surface effect
ships, and the fleet ballistic missile system. The Air Force effort, slightly
lower than that of the Navy, will cover the F-16 air combat fighter, the
air-launched cruise missile, the M-X intercontinental ballistic missile
system, the SAM-D air defense system, and the B-1 boMber. The Army
plans support for development of the UTTAS tactical transport, the
AAH advanced attack helicopter, the XM-1 tank, the Roland II short-
range air defense system, the ballistic missile defense system technology
program, and the BMD advanced technology program.

NASA, the second largest support agency for development work, will
reflect a slight increase in 1977, primarily for the continuation of the
space shuttle program. The NASA share of the development total has
fallen from 34 percent in 1967 to an estimated 17 percent in 1977. Even
with increased dollar support in the current period, the NASA share has
declined as other agencies have increased their development efforts.
Most work for NASA in this area is now focused on the space shuttle
program with its many component programs.

'7 3



[Dollars in millions1

Agency

Actual Estimates

1975 1976

Percent

change

1975-76

1977

Percent

change

1976-77

Total $12,115 $14,056 +16.0 $15,637 +11.2

Department of befense 7,219 8,055 +11.6 9,214, +14.4

National Aeronautics and Space

Administration 2,277 2,627 +15.4 2,688 + 2.3

Energy Research and Develop-

ment Administration 1,479 2,108 +42.5 2,531 +20.1

Department of Health, Education,

-and Welfare 449 474 + 5.6 475 + .2

Department of Transportation . . . 258 317 +23.2 295 - 6.9
Environmental Protection Agency. 116 , 134 +15.8 106 -21.0
Other agencies 317 341 + 7.5 328 - 3,7

Source: National Science Foundation

ERDA will continue to reflect rapid growth in 1977, showing the largest
relative increase among all the agencies. The dollar increase for ERDA
development programs is secand only to that of DOD. The ERDA share of

the Federal development total has grown from 7 percent in 1967 to an
estimated 16 percent in 1977. Development activities will be found in
most ERDA programs, including solar energy, fusion power, fission
power, fuel cycle, end-use, conservation, weapons activities, and also
reactor safetya new program in 1977.

The 8-percent share represented by the remaining agencies in 1977 is
made up chiefly Of HEW, DOT, and EPA development undertakings.
HEW has greatly increased its development efforts compared with 1967,
both in the health and education fields, but reflects only a slightinciease-"'
in 1977, for support of development programs ideducation. The energy-
related development efforts of EPA show a decrease in 1977 after signifi-
cant increases in 1976,1argely because of expected completion of energy-
related environmental assessment programs. DOT, another agency that
has Supported a number of development efforts, also shows a decrease in
1977, mainly from decreased activities of the Federal Railroad and Fed-
eral Highway Administrations.

'74

-111proma

I I 1



Estimates

!:;.P.ercent,,.
;ji.ivange

1976.76

1977

Percent

change

1976-7 -7

' +18.0 $15,637 +11.2
,

+11.6 . 9,214 +14.4

+15.4 2,688 + 2.3

+42.5 . 2,531 +20.1

+ 5.6 475 + .2
+23.2 295 - 6.9
+15.8 106 -21.0

+ 7.5 328 - 3,7
alralw

, in 1977, showing the largest
be dollar increase for ERDA
;-.of DOD. The ERDA share of
from 7 percent ip 1967 tr, -n

activitic:, will be found in
lergy, fusion power, fission
hreapons activities, and also

aining agencies )11 1977, is

development ur,dertakings.
efforts compar/ed with 1967,
eflects vnly a slight increase

s in education. The energy-
ecrease in 1977 after signifi-
ected completion of energy-

a. DOT, another agency that
rts, also shows a decrease in

e Federal Railroad and Fed-







Performers

Industrial 'firms have been the primary performers of Federal devel-

opment work throughout the 1967-77 decade. H -iever, the industrial

sector, which accounted for 77 percent of the development total in 1967,

hactdropped in, 64 percent of the total by 1975. The drop between 1967

and 1975 is largely attributable to NASA which, by 1975, had reduced

support to less than one-half of the 1967 level as the Apollo program com-

pleted its cycle. In 1977 support for industrially performed development

work is expected to reach an alltime high of $10.6 billion, and the share of

this work in the Federal development total is expected to rise to 68 per-

cent. The rise is derived from ongoing DOD and ERDA programs and new

growth on the part of NASA, DOD is expected to sponsor 62 percent of

the effort, NASA, 18 percent, and ER,DA, 18 percent.

As a share of the Federal development total, intramural performance is

expected to account for 22 percent in 1977.1ntrarnural performance rep-

resented 16 percent of the total in 1967 and had increased to 25 percent by

1975. Most of the increase is attributable to DOD, which iS expected to

sponsor more than two-thirds of the intramural development total lin

1977 with NASA expected to account for approximately one-fifth,

ERDA, although accounting for only 3 percent of intramural devel-

opment performance in 1977, has more than doubled such support since ,

1974.

The remaining performin'g sectors, universities and colleges, FFRDC's

administered by universi4s, other nonprofit institutions, and State and

local governments;will account for approximately 10 percentof. the Fed-

eral development effort in 1977. In 1967 they represented 4 percent.

Much of the growth can be attributed to increased DOD and ERDA sup-

port of FFRDC's administered by universities and increased HEW sup-

port for development efforts at universities and colleges and other non-

profit insti tutions.

i 8

Federal obligations for da

[Dollars in

Performer

Actual

1975

Total $12,115

Federal intramural 2,983

lndistrial firms1 7,706

Unimsities and colleges 298

FFR DC's administered bY uni-

versities and colleges 514

Other nonprofit institutions1. 482

Other performers 132

11 ncludes Federally Funded Research end Develop

Sc Jrce: National Science Foundation
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Federal obligations for development by performer

[Dollars in millions]

Performer

Actual Estimates

1975

NO,

1976

P'ercent

change 1977

Percent

change

1975-76 1976-77_

ra,M

Total $12,115 $14,056 +16.0 $15,637 +11..2

Federal intramural
2,983 3,333 3,384 + 1.5

Industrial firms1
7,706 9,186 +19,2 10,611 +15,5

Universities and colleges
298 309 + 3.8 319 + 3.3

FFRDC's administered by uni-

versities and colleges
514 588 +14,4 667 +13,5

Other nonprofit institutions1. 482 476 1,4 481 + 1,1 ,

Other performers
132 165 +24,4 175 + 6.4

1 Includes Federally Funded Research and Development Centers (FFR DC's) administered by this sector,

Source: National Science Foundation



In 1963, 1965, and 1968, and annually since then data have been collected on

the geographic distribution of Federal R&D funds.

*For 1975, $18.5 billion in Federal R&D obligations were reported by 10

participating agencies, representing more than 97 percent of the Federal R&D

effort. These agencies also reported $801 million for, R&D plant.

Data are given on a prime contract basis, although additional data were

obtained froM NASA on the effects of first-tier subcontracting in 1975. Indi7

cations from the NASA data are that if sAcontracting is taken into account,

the dispersion of funds is greater than the pattern shown in the following
pages.

Synopsis

In 1975 every State and the District of Columbia received Federal R&D

support. California received the largest amount$4.8 billion, and South

Dakota the smallest amount $6.4 million.

Four StatesCalifornia, Maryland, Massachusetts, and New York
each received more than $1 billion in Federal R&D support in 1975.

Eight States, including the District of Columbia,9 were recipients Of Fed-

eral R&D funds in the $500 million-to-$1 billion category.

,Thirteen States received from $100 to $500 million in Federal funds for

R&D purposes in 1975.

In 1975 a total of .40 States, incl

larger amounts of supportthan i

Columbia, ieceived increases in

Eleven States were reported al
between 1974 and 1975, a smallei

Distribution of total Fi

by State

MOUNTAIN
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PACIFIC

0 Eighteen'States reflected support levels between $25 million and $100

million, and eight received support at levels below $25 million.
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.4444
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" In andlyses of the geographic distribution of Federal R&D obligations the District of

Columbia is considered a Slott).

WEST SOUTH CENTRAL

SOURCE: National Science Foundation
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tates-

In 1975 the 10 leading States.acc,ounted for 70 percent of the Federal R&D
total, compared with 69 percint in 1974, and 72 percent in 1965. In the entire

,period surveyed, * "leading 10" list has included California, Maryland, Mas-
,

sachusetts, New York, Florida, Pennsylvania, and Texas. Other States,
namely New jergey-New Mexico, Washington, Virginia, the District of
Columbia, Missouri, and Ohio, have been among the too 10.States at some
time during the 10 years data have been reported. Thus, the leaders are seen to
have been drawn from a grO9 of approximately 15 States,

California was, by far, the chief reCipient of FederaFR&D support in 1975
with More than $4.8 billion, or 26 percent, of the Federal R&D total. Until 1975
R&D support for California had remOned below the 1965 high. Growth of
$763 million in 1975, largest among \all the States, can be attributed to
increased support by most agencies. DOD showed the largest increase and
was the largest support agency, proViding 57 percent of the State R&D total.
The DOD share was slightly lower, however, than in 1974 as other agencies
such as NASA and ERDA increased support. Industrial performance
accounted for more than two-thirds of the R&D total for California with most
funding coming from DOD for work on the B-1 bomber, and site defense of the
Minuteman and Trident missile systems, and from NASA for work on such
programs as the space shuttle orbiter vehicle and engine, the Delta space
'vehicle, and/ the Pioneer, and the High Energy Astronomy Observatories.
ERDA also/showed a large increase for work carried out at the Liquid Metal
Engineering Center; an industry-administered FFRDC. Althougkthe indus-
trial seCtor has continually accounted for the largest share of work throughout
the 1965/-75 period, total dollar support has dropped and support for intramu-
ral performance has grown. In 1975 the share of the Federal intramural seorr
remained at 15 percent. DOD has been the chief support agency for this,siiator.
Federal R&D facilities in California include the Naval Electroni,Lahoratory,
the Naval Weapons Center, the Pacific Missile Test Center,(Navy), the Space
and Missile Test Center (Air Force), the Ames Research-Center (NASA)`1 and
the Flight Research Center (NASA). Universitiesand colleges have been
increasingly used in California, 'Chiefly by HEW and NSF. ERDA, however,
has provided substantial funds for the Lawrence Berkeley Laboratory and the
Stanford Linear Acceler .. or Center, two university-administered FFRDC's.

In 1975 Maryland received an increase of $80 million, raising the total to
$1.6 billion, or 9 percent of the Federal R&D total. DOD accounted for 42 per-
cent of the support to this State; HEW, showing the largest dollar increase,
provided 30 percent; and NASA represented 17 percent. The Federal intramu-
ral sector, traditionally Maryland's largest performing area, grew further in
1975 and accounted for nearly t wo-thirds of the State R&D effort. Increases

36
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DOT: Federal R&D facilities in Maryland include the NOnaHrrstitutes of
Health (HEW), the Goddird.Space Flight Center (NASA), the National Bureau
of Standards (Commerce), the Agricultural Research Center (USDA),. the
Naval Surface Weapons Center and Afr,Test Center (Navy), and the Edge-

% wood Arsenal Laboratories (Army). Industrial performance in Maryland
accounted for mbre than one-fourth of the R&D effort in 1975. All agencies, but
'chiefly DOD, NASA, and HEW, supported work by this sector. In 1975 HEW

allotted a large portion of its funds to the Frederick Cancer.Research Center,

an FFRDC administered by industry.
0

,--
Massachusetts Showed a growth of $41 million in 1975, significantly less

than t he $235 million increase in 1974. The federally sponsored R&D total in

1e75 was $1.2 billion, or 7 percent of the Federal R&D total nationwide. DOD,..

- with the largest increase, provided 71 percent of the total, the same Share as in

1974. The HEW level of support, cHop7ing slightly, represented 13 percent in
1975. More than two-fifths of the federally supported go effort was directed
to industrial firms in 1975, even though there Was a dollar' decreaie
attributable to DOD, the largest agency sponsor. Coniracts by Interior offset.
this decrease somewhat. Federal intramUral performance grew from one-
sixth of the total in 1974 to one-fifth in 1975, largely because of a DOD
increase. DOD accounts for nearly four out of five dollars for Federal intramu-
ral work in Massachusetts. University and college pe formance increasad in
1975, and the share of this sectpr expanded to 18 per . ent. from 15 percent in
1974. The Air Force Lincciln Laboratory, a university\-administered FFRDC,
also reflected an increase. Nonprofit institutions showed a slight decrease iri

1975, attributable to HEW and USDA.

Support for New York increased by $33 million in 1975, bringing the total to
$1.1 billion, or 4 percent of the Federal R&D total. DOD provided 44 percent;
HEW, 25 pe9ent, andERDA, 16 percent of the overall support. For the second

consecutive year, in 1975, New York rose above the $1 billion level after drop-
ping below that leyel in 1973. Even so, the total for New York did not return to
the 1965 high, mainly because of lessening use of and support for the State's
largest performig sectorindustry. In 1965 industrial performance
accounted ior three-quarters of the total State R&D effort that was federally
supported; in 1975 industrial performance accounted for one-half. Both DQD
and NASA have reduced funds significantly for industrial performance in
New York, as the NASA Apollo-Soyuz Test Project phased down from the
1968 high to completion in 1975, and as many DOD aircraft contracts were
completed. ERDA offset the decline somewhat by increasing support for work
carried out at the Knolls Atomic Power Laboratory, an industry-administered
FFRDC. On the other hand, important growthlas been shown by the univer-
sity and college sector. The academic share of the New York.R&D totals rose

I
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vided two out of three dollars for the hq. 5 university anel college effort, and,

.
ERDA showed increased support. Intramural performance, representing 8

percent of the Federal R&D total, showed an increase 'as Most agencies

expanded their intramural work,

Florida reflected an increase of $14 million in 1975, bringing the State.total

to $797 million, or 4 percent of all Federal R&D obligations. pop made the

largest contribution to the increase, DOD and NASA lead in R&D support to

this State. Federal intramural performance became the leadinglorm of R&D

activity for the first time in the 1965-75 period, accounting for more than one-

half of the Federal R&D support to Florida in 1975. That year all agencies that

operated facilities in Florida, ,except DOT and NSF, increased supportthe

Navy for work on ie Trident missile system, the Air Force for wink on the

fleet ballistic missile system at the Eastern Test Range, and NASA,\for work

on the beginning stages of the launch processing system for the'space shuttle

at Cape Canaveral. Industrial performance represented only two-fifths of the

total in 1975, a lower share than formerly. Reduced contracts by the Army and

the ending of the NASA Apollo-Soyuz Test Project contributed t,o the

decrease.

In 1975 Pennsylvania received a $115 million increase, the second larTt

among all the States, The R&D total of $775 million for Pennsylvania, 4 per-

cent of all Federal R&D obligations, was a record high. DOD remained the I6d

support agency but provided little more than one-third of the federally suj

ported R&D total, compared 'with one-half in 1974. ERDA, howevir, nearl

doubled support between 1974 and 1975, and also represented a one-third

share in 1975. Of the federally supported R&D total in Pennsylvania, 59 per-

cent was represented by industrial performance, sponsored chiefly by ERDA

for work carried out at the Bettis Atomic R.,:wer Laboratory, an industrY-

administered FFRDC. The Federal intramural and the academic sectors each

reflected a 16-percent share. For the intramural sector DOD reduced funding,

as did the Bureau of Mines (Interior) but for the academic sector HEW and

NSF increased support. Nonprofit institutions, accounting for 7 percent of the

State total, received funding almost enirely from DOD and ERDA.

In 1975 Virginia received an increase of $84 million, bringing the total to

$726 million, Or 4 percent of Federal R&D obligations. DOD, reflecting the

largest increase, was the primary source of support, accounting for more than

three-fifths of the Virginia total. NASA, the next largest support agency,

provided more than one-fifth. Traditionally, Federal intrainural performance

has accounted for most of the State R&D e'ffort, but it dropped to slightly more

.than one-half in 1975. Most of the work is sponsored by DOD for the Army

Laboratories located at Fort Belvoir, and by NASA for work at the Langley
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*isented ost two-fifths of the/tora1iii976..Ctififfattafro/ni

or, and NSFprovidedthe industrial sector with the largest dollar increase that

year.

Texas received a $81. million increase in 1975, raising ths total to $713 mil-

lion, or 4 perceriforthe Federal R&D total nationwide. A lar;ger increase would

haVe been realized if NASA, the largest agency, providing 43 percent of the

State R&D tbtal in 1975, had not decreased support. DOD showed a large

increase, bringing the share of this agency to 36 percent. Ilhe industrial sector

accounted for more than one-half of the State R&D total,/ with one out of ev-

ery tWo dollars provided by DOD (all three services). NASA, ths next agency

in industrial R&D support, sponsored Trograms that were performed by

industrial contractors at the Johnson Space Flight Center, a NASA facility.

deral intraMural perforMance accounted for almost on's-third of the Texas

h ial, with most funds provided by NASA. Support for universities and col-

lees increased slightly in 1975ccounting for 16 percen't of the State total;

nearly.three-fifths of the support" was contributed by HEW.

Distribution of Federal R&D obligations to the 10 States leading in such

support in FY 1975 for selected years

[Dollars in millions]

State 1965 1970 1974 1975

Total, all States $14, 357 $14,981 $16,991 $18,549

Percent distribution

California
31.7% 25.8% 24.0% 26.1%

Maryland
6.1 7.1 9.0 8.7

Massachusetts
5.1 5.1 7.0 6.6

New York
9.0 8.2 6.0 5.7

Florida
3.2 5,5 4.6 4.3

Pennsylvania
3.7 3.6 3.9 4,2

Virginia
2.0 2;4 3.8

Texas
5.1 4,3 3.8 3

Washington
2.8 3.8

Ohio
2.6 3.1 3.3 /. 3.2

All other States1
30.0 32.1 30.8 \29.8

lIncludes outlying areas and offices abroad,

Note: Data are based on responses from agencies representing
approximately 97 percent of the total

Federal R&D effort,

Source: National Science Foundation
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5:25

3.6
2.4 .
4.3
2.8
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3.9 4.2
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3.8 3.7
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30.8 29.8

.

pproximately 97 percent of the total

Weesimpun ISHUvvuu an
total\to $694 million, or 4 percent of all Federal-R&D obligations, In 1975 DOD

accounted for the largest shEire of the total-57 percent. ERDA showed the

largest increasO, however, sponsoring 26 percent of all federally supported

progranfs\. Since 1965 industrial performance has grown nearly four times.

The industry share in 1975 was more than four-fifths of the State total, with

work sponsored chiefly by DOD, and more specifically, by the Air Force, for

the advanced warning and control system, the advanced airborne command

post, the A-10 aircraft, and the air-launched cruise missile. Work was also

supported by ERDA at the Hanford Engineering Development Laboratory, an

FFRDC administered by industry. In 1975 nonprofit institutions showed

growth as welL attributable largely to ERDA for work at the Pacific North-

west Laboratory, an FFRDC administered by a nonprofit institution. Support

for universities and colleges and for Federal intramural performance

decreased in 1975.

Ohio received an increase of $18 million in 1975, bringing the total tb $586

million,-or 3 percent of all Federal R&D work. Support for Ohio hils fluctuated

throughout the 1965-75 period mainly because of varying levels oi support by

DOD and NASA. Federal intramural performance outweighed other kinds of

performance in the 1965-75 period and accounted for one-half of.the State

total in 1975. DOD sponsored most of this work at laboratories at the Wright-

Patterson Air Force Base, NASA sponsored most of the rest, chiefly at the

Lewis Research Center. Industrial performancemade up slighiiy more than

one-third of the total in 1975; a decrease from 1974 was attributable.to DOD

and NSA and was not offset by increased ERDA activities at the Mound

Laboratory, an industry-administered FFRDC. Support to universities and

colleges increased slightly in 1475.

In 1975 the District of Columbia and New Mexico were eleventh and

twelfth, respectively, in R&D support; each received almost as much as Ohio

in Federal R&D funds. For the District of Columbia, Federal intramural per-

'TOTiiiance accblinted fo r. nearlythreuquarters fifth R&D; total and was span-

soied- largely by DOD. For New Mexico R&D support_was about equally

divided among the industrial and Federal intramural sectors and FFRDC's

administered by universities. ERDA, the largest suppoit agency, sponsored

the efforts conducted at the Sandia Laboratory:an industry-administered

FFRDC and at the Los Alamos Scientific Laboratory, a university-

administered FFRDC. DOD performed Most intramural work at the ArMy

White Sands Missile Rangeand the Air Fbrce Weapois Laboratory at Kirtland

Air Force Base.
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8
CA)
CD

Division 'arid State . 1965 1970 1974

Net
increase/
decrease
1965-74

1975

Net
increase/
decrease
1974-75

.,

acific S4,849.0 $4,404.1 $4,864.3 +$ 16.3 $5,689.5 +$825.2

Alaska 14.4 43:2 25.3 -I- 10.9 34.6 + 9.3

California 4,553.3 3,871.1 4,075.7 - 477.6 . 4,838.8 + 763.1'

Hawaii 41.5 43.8 53.1 + 11.6 13.0 - 10.1 .

Oregon 25.6 33.8 59.9 + 34.3 78.6 + 18.7

Washington
. 214.3. 412.2 650.4 iir436.1 694.5 + 44.1

2,154.9 2,899.2 3,752.8 +1,597.9 3,992.2 + 239.4outh Atlantic

Delaware 7.1 16.3 10.4 + 3.3 10.0

District of Columbia 374.3 468.5 552.3 + 178.0 581,3 . + 29.0

Florida 459.8 824.8 783.2 -+-----323.4 797.0 + . 13.8

Georgia 58.4 -72.3 7049. + 12.5 80.9. + 10.0

Maryland 8,76.6 1,063.4 1;626.9 + 652.3, 1,609.3 + 80.4

North Carolina 57.8 63.9 110.0 + 52.2 117.2. + 7.2

South Carolina 17.1 17.8 28.8 + 11.7 24.5 - 4,3

Virginia 284.2 352.7 642.3 + .358.1 726.1 + 83.8

West Virginia 19.6 19.6 25.9 + 6.3
.

. 46.0 + 20.1',

Aiddle Atlantic 2,228.6 2,516.9 2,160.2 - 68.4 2,276.9 + 116.7

New Jersey 410.7 742.5 473.8 63.1 442.2 - 31.6

New York 1,289.3 1,235.6 1,026.3 - 263.0 1,059.6 + 33.3

Pennsylvania 528.7 -538.8 660.1 + 131.4 775.2 + 115.1

,

992.7 1,000.8 1,561.8 + 560,1 1,651.2 + 89.4lew,England .

184.5 160.0 233.7 + 49:2 \ 269.9
-

+ 36.2Connecticut
Maine 4.3 13.3 10.5 + 6.2 \ 11.8 + 1.3

Massachusetts 733., 760.9 1,188.3 + 454.6 ., 1.229.3 + 41.0

New Hampshire 28.8 27.3 29.3 + .5 33.6 + 4.3

Rhode Island 37.5 29.'3 74.9 4: 37.4 75.0 + .1
1

Vermont 4.0 9.5 25.1 + 21.1 `,. 31.5 + 6.4 i

' f

East North Central 923.7 -1,038.8 1,263.8 . 4- 340.1 1,377.0 *4- .113.2 '1

Illinois 191.7 239.6 325.4 + 133.7 371.6 + 46.2

Indiana 71.9 91.9 95.0 + 23.1 92.8 - 2.2

Michigan 155.2 162.8 196.6 + 41.4 248.1 + 51.5

Ohio h 379.1 457.3 567.3 + 188.2 585.5 + 18.2

Wisconsin 125.8 87.1 89.6 - 46.2 79.0

lo ntain 990.1 1,136.8 1,213.0
..

+ 222.9 , 1,274.8 + 61.8

Ariz() 'a 76.6 72.8 99.5 + 22.9 115.7 + 16.2

Colora 212.3 274.1 323.3 + 111.0 266.8 - 56.5

Idahb .IV 63.6 75.0 52.2 - 11.4 66.3 + 14.1

Montana . ,... 8.6 11,6 13.6 + 5.0 26.6 + 13.0

Nevada --t.,_ 154.5 190.9 112.5 - 42.0 .. 149.4 + 36.9

New Mexico .

\
.

425.3 444.1 532.0 + 106.7 554.3 + 22.3

Utah 45.0 61.1 68.7 + 23.7 79.6 + 10.9

Wyoming 4.2 7.2 11.0 + 6.8 16.0 + 5.0

--- --

Vest South Central
.

1,143.1 834.9 772.1 - 371.0 672.7 100.61

Arkansas
V 6.6 9.8 14.2 e + 7.6 23.4 + 9

I
2

Louisiana 377.1 146.5 75.7 - 301.4 101.7 + 2 0

Oklahoma 28.4 29.5 29.9 + 1.5 34.3 + .4

, Texas ... . ........ 731.0 649.1 652.2 - 76.8 713.4 + 61.2
..

East South Central 628.3 599.7 726.7 + 98.4 770.6 + 43..

Alabama 370.7
..

357.2 377.4 + 6.7 363.3 - 14.1

Kentucky 17.1 20.4 31.3 + 14.2 35.0 + 3.7

Missssippi 36.7 28.3 76.3 + 39.6 57.8 - 16.5

T....nnes.see 203.7 193.8 241.7 + 38.0 314.4 + 72.7

/
West North Central f 408.7 475.4 607.4 + 198.7 571.5 - 35.9

Iowa - 28.8 32.7 46.5 + 17.7 .47.5 + 1.0

Kansas 25.7 16.6 26.4 + 3.7 32.9 + 3.5

Minnesota 106.3 109.3 106.9 + - .6 123.1 + 16.2

Missouri . .
231.7 291.2 387.0 + 1.55.3 329.1 - 57.9

Nebraska 7.7 - 10.6 14.7 + 7.0-- 20.0 . + 5.3

3. North Dakota 5.0 8.9 10.5 + 5,5 12.6 + 2.1

South Dakota 3.5 6.1 12.4, + 8.9 `i'-- 6.4 - 6.0

Source: National Science Foundation.
_
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When States are compared by performing sec-
tors, contrasting patterns of rank are shown. Fed-
tral agencies seeking certain kinds of research or
development competence to implement their
missions have turned to existing organizations
with specialized capabilities within given States,
_and often agency support of these organizations
has furthered the expansion of their operations;

INDUSTRIAL FIRMS

In 1975 nearly one-half of all Federal R&D obli-

gations were cui-ected.to industrial firms (includ-
ing FFRDC's), and 77 percent of this total was
rePresented by 10 leading States. Because of the
size of the contracts'for industrial firms, it is not
surprising that all of the 10 leading States for
industrial performance, except Missouri, were
among the 10 leading States in total Federal R&D
support.

In 1975, for the first time, the two leading
States for industrial R&D performance were
located in the same section of the United States.
California and Washington together accounted
for more than two-fifth's of the total of federally
sponsored industrial R&D performance. Industry
in these, States met the needs of the three largest
Federal R&D program areasdefense, space, and
energy. The next three StatesMassachusetts,
Ng.w York, and Pennsylvaniawere also located
in a common section of the United States and also

possessed industrial capabilities geared to
energY, defense, and space R&D requirements.
The remainder of the top 10 StatesMaryland,
Texa , Florida, Virginia, and Missourilikewise
attracted industry contracts on the part of the
defense . or space agencies. Industrial per-
formance in .many of these States coincides with
the presence of a Pederal R&D facility, the activi-
ties of which tend to support, attract, or comple-
ment industrial R&D efforts. The States in which
this relationship is most evident are California,

FEDERAL INTRAMURAL

Until:Kg a I C1777..--

Federal intramural performance accounted for
28 percent of all Federal R&D obligations in 1975.
All States received support for intramural per-
formance,but nearly four-fifths of the intramural
total was found in the. 10 leading States. The
States that have numbered among the first 10
States in Federal obligations for intramural per-
formance have remained largely the same
throughout the 1965-75 period. These States are
found to be widely separated geographically.

The South Atlantic iegion, including Mary-
land, the District of Columbia;Virginia, and 'Flor-
ida, has represented the largest share of the Fed-
eral intramural total throughout the 1965-75
period. Maryland,. the District of Columbia, and
Virginia benefit from close proximity to Federal
agency headquarters. In Florida, Cape Canavaral
and the Eastern Test Range are two important
R&D facilities for the conduct of space activities
b'y NASA and missile testing by DOD. California,
the second State after Maryland for Federal
intramural performance, is in first place in the
use of all other sectors and is a prime illustration
of the reciprocal effects of intersectoral activi-
ties. New Mexico on the other hand, offers open,
unpopulated, physical sites advantageous to
missile testing, and here are located the Army
White Sands Missile Range and the Naval Ord:-
nance Missile Test Facility. Massachusetts,
highly populated, offers a level of skills and insti-
tutions uSeful to many R&D activities of DOD.
The three other leading States in intramural per-
formance in 1975 were Ohio, Alabama, and

Texas.

UNIVERSITIES AND COLLEGES

As a share of total Federal R&D obligations,
performance by universities and colleges



Massachusetts, Maryland, Texas, Florida, ind
Virgihi a.

-^ FEDERAL INTRAMURAL

Federal intramural performance accounted for
28 percent of all Federal R&Dobligations in 1975.
All States received, support for intramural per-
formance, but nearly four-fifths of/the intramural
total was found in the 10 leading States. The
States that have numbered among the first 10
States in Federal obligations for intramural per-

lormance have remained largely the same
throughout the 1965-75 period. These States are
found to be widely separated geographically.

The South Atlantic region, including Mary-
land, the District of Co: umbia, Virginia, and Flor-
ida, has represented the largest share of.the Fed-
eral intramural total throughout the 1965-75
period. Maryland, the District of Columbia, and.
Virginia benefit from close proximity to Federal

agency headquarters. In Florida, Cape Canavaral
and the Eastern Test Range are two important
R&D facilities for the conduct of space activities
by NASA and missile testing by DOD. California,
the second State after Maryland for Federal
intramural performance, is in first place in the
use of all other sectors and is a prime illustration
of the reciprocal effects of interseCtoral activi-
ties. New Mexico on the other hand, offers open,
unpopulated, physical sites advantageous to
missile testing, and here are located the Army
White Sands Missile Range and the Naval Ord-
nance Missile Test Facility. Massachusetts,
highly populated, offers a level of skills and insti-
tutions useful to many R&D activities of DOD.
The three other leading.States in intramural per-
formance in 1975 were Ohio, Alabama, and
Texas.

UNIVERSITIES AND COLLEGES

As a share of total Federal R&D obligations,
performance by, universities and colleges,

accounted for,13 percent in 1975. Ten leading :
States were responsible for 61 percent of all R&D

performance by universities and colleges, indi-
cating a wider dispersion of funds than was
shown for the industrial and Federal intramural
sectors. Six of the 10 leading States for university.
and college performance were among the top10
States in total R&D support in 1975, however,
indicating that leading States tend to be strong in
several sectors. In all of the leading "university
and college.States except Massachusetts, HEW
was the primary source of support followed by
NSF. DOD. was the second source after HEW in

/ Massachus2tts' and NSF the third. Much of the
leadership of HEW in all Stites is derived from
support.to medical schools.

UNIVERSITY-ADMIN1STERED FFRDC's

In 1975, 17 States received Federal R&D sup-
port for university-administered FFRDC's. The
10 leading .States accounted for 96 percent of the
Federal R&D total for this sector. As a share of the
Federal R&D total, however, university-
administered FFRDC's accounted for only 5 per-
cent. The five leading States were California,
New Mexico, Illinois, New York, and Maryland,
of which the top four represented sponsorship
chiefly on the part of ERDA, which leads all agen-

cies in the use of this sector. Performance in the
remaining States was funded chiefly by ERDA,

DOD, and NSF.

OTHER NONPROFIT INSTITUTIONS

Other nonprofit institutions (including
FRDC's) accounted' for 4 percent of the.Federal

R&D obligation total in 1975. Even though 'all
States received some support for nonprofit per-
formance, the 10 leading. States, inclading the
District of Columbia, represented 82 percent of
the total for this sectdr. R&D work for nonprofit
institutions in the five leading StatesCalifor-
nia, Massachusetts, New York, Pennsylvania,
and Washingtonwas sponsored chiefly by
DOD, HEW, and ERDA.
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Among the 10 leading States to receive R&D
plant support, seven were among the top 10
in Fedeçal R&D obligations.

Nineteen States have been among the 10
leading States at some time during the 1965-
75 period. Five StatesCalifornia, New
York, Florida, Maryland, and New
Mexicohave always been included in this
number.

For the fifth consecutive year, in 1975 Cali-
fornia has ranked first in support for Fed-
eral R&D plant. The largest support agen-
cies were DOD, ERDA, and NASA, in that
order. In 1975 Washington ranked second
for the second consecutive year; and
received the largest dollar increase for R&D
plant among all States, with most of the
increase contributed by ERDA.

-.42

Florida shows the second largest increase Factors is
for R&D plant support among all the States,
as a result of NASA activities related to the
space shuttle program. Virginia was among
'the 10 leading States for the first time since
1968 because of increased NASA and DOD
support.

In 1975 ERDA was the primary source of
R&D plant support in six of the 10 leading
States: Washington, New Mexico, Pennsyl-
vania, Tennessee, New York, and Illinois.
DOD and NASA,each was the primary sup-
port agency in two of the'10 leading States.

R&D obl
compd
sources as
total Feder
engineers.
relationShi
cute that t.
producing
higher Ieve

Federal obligations for R&D plant in the 10 States leading in such support, by agency: FY 1975

[Dollars in millions]

State Total ERDA DOD

.,
NASA HEW NSF DOT. Commerce

Total $801 $393 $167 $143 $39 $23 $13 $10

California 151 49 54 26 7 2 4 7

Washington 148 146 (2) (2)

Florila t 96 25 71 121 (2)

New Mexico 68 50 5 1 12 -

New York 46 29 1 15 121 1 r

Maryland 40 121 24 5 8 (V 1 1

Tennessee 39 38 1

Illinois .. 30 22 7 (2)

Virginia 23 10 12 i

Pennsylvania 19 16 1 (2)

All other States3 143 42 39 i 28 8 9 6 (2)

lIncludes the Departments of Agriculture and the Interior and the Environmental Protection Agency.
2Less than $500,000.
3 Includes outlying areas and offices abroad.

Source: National Science Foundation
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Florida shows the second largest increase
for R&D plant support among all the States,
as a result of NASA activities :.elated to the
space shuttle program. Virginiv was among
the 10 learling States for the first time since
1968 because of increased NASA and DOD
support.

In 1975 ERDA was the primary source of
R&D plant support in six of the 10 leading
States: Washington, New Mexico, Pennsyl-
vani.,, Tennessee, New .York, and Illinois.'
DOL and NASA each was the primary sup-
port agency in, two of the 10 leading States.

Factors in R&D Performing Strength

R&D oblikations can be .ranked by State and
compared with such measures of national re-
sources as population, total personal incoLne,
total Federal taxes, and doctoral scientists nd
engineers. Although:hp direct cause-and-e fect
relationship can be infarred, the data tend to indi-
cate that the molt. 'populous and more wealth-
producing areas are in a position to carry out
higher levels of R&D performance.

bligations for R&D plant in the 10 States leading in such support, by agency: FY 1975

(Dollars in millions)

Total ER DA DOD NASA HEW NSF DOT Commerce Other1

$801 $393 , $167 $143 $39 . $23 $13 $10 $14

151 ' 49 54 26 7 2 4 7 i 2

146 146 (2) (2) (2)

9.6 25 71 12) (2) (2)

68 50 5 1 12

46 29 . 1 15 (2) 1 (2)

40 (2) 24 5 8 (2-) 1 1 1

39 38 1
(2)

30 22 7 (2) (2)

23 10 12 1

19 16 1 (2) 2

143 42 39 28 a 9 6 (2) 9

,

ts of Agriculture and the Interior and the EnyironmentaI'Protection Agency.

and off ices abroad.

e Foundation



State

Total Federal
R&D obligations

Population

.

Total personal
income

_

Total Federal
taxes2

Docti".+::al s-Cienti6,'..,
and engineers

Rank
Percent
of total Rank

Percent
of total

Rank
Percent
of total

Rank
Percent
of total Rank

-Percent
of total

,. .

United States, total . . $18,549 million 1213 million $1,243, 13 million $253,9 6 million 278 thousand

California 1 26.09 1 9.94 1 11.17 2 9.36 1 11.48

Maryland 2 8.68 18 1.92 13 2.12 9 2.68 - 11 3:19.

Massachusetts 3 6.63 10 2.73 10 2.89 T1-- 2.57 6 . 4.36'.
New York 4 5.71 2 8.50 2 9.62 1 13.88 2 10.12

Florida 5 4.30 8 3.92 9 3.71 12 2.54 13 2.26

Pennsylvania- 6 .4.18 4 5.55 4 5.59 4 6.12 3 51,1

Virginia 7 3.91 13 2.33 12 2.27 18 1.66 12

Texas 8 3.85 3 5.74 5 5.30 6 5.55 5

Washington 9 3.74 22 1.66 19 1.77 21 1.43 20 1.71

Ohio . ....
10 3.16 : 6 5.05 6 5.09 5 5.96 7 4.25

.

1)6, ict of Columbia 11 3.13 44 .34 37 .45 (3) (3) 10 3.47

0: ew Mexico 12 2.99 37 .54 40 .41 44, .22 26 1.11

New Jersey 13 2.38 9 3.43 8 3.90 '8-- 3.74 8 4.20

Illinois 14 2.00 5 5.23 3, 6.05 3 7.63 4 4.67

Alabama 15 1.96 21 1.70 24 1.32 27 .87 29 1.02

Missouri 16 1.77 15 2.23 16 = 2.06 10 2.64 22 . 1.64

Tennessee 17 1.70 17 1.97 21 1.61 -24 1.13 21. 1.69

Connecticut 18

19

1.46
1.44

24
28

1.45
1.19

20
26

1.71

1.19
15
19

2.05
1.65

18
17

1.82
1.84

Michigan 20 _ 1.34 7 4;70 7 4.60 7 4.99 9 3.48

Nevada 21 .81 47 .28 46 .31 43 .22 50 .16

Minnesota 22 .66 19 1.84 18 1.82 14 2.15 19 1.73

North Carolina 23 .63 i 1 2.56 14 2.10 16 2.05 . 14 2.10

Arizona 24 .62 32 1.04 31 .95 4 32 .54 27 1.05

Louisiana 25 .55 20 1.78 22 1.44 25 :1.09 24 1.16

Indiana 26 .50 12 2.49 11 2.39 13 2.34 15 2:09

Georgia ..... 27 .44 Mt_ 17 1.97 20 1.55 23 -1.63

Utah 28 .43 6 .57 '.. 36 .47,1 39 .31 32. .92

Wisconsin 29 .43 6 2.16 15 2.08; 17 1.82 16 1.88

Oregon 30 .42 1,07 29 1.03 28 .85 28 1.03

Rhode island 31 .40 .43 38 .44 34 . .41 39 .47

Idaho 32 .36 4 .38 . 43 .33 40 .30 42 .39

M;ssissippi 33 .31 2 ---1.10 33 .76 37 .37 36 ' .57

Iowa 34 .26 2 1.35 23 1.36 26 .96 30 .96

West Virginia 35 25 34 .85 35 .70 35 .40 38 .49
., .

Hawaii 36 .23 40 .41 39 .44 38 .36 41 .40 y

Kentjcky - 37 .19 23 1.59 25 1.27 22 1.35 33 :8-67--

Alaska 38 .19 51 .17 49 .25 46 .18 51 .15

Okiahoma :i9 .18 27 1.27 27 1.09 23 1.17 31 .93

New Hampshire
`,1,9

.18 42 .38 42 .34 42 .23 44 .35

Kansas 41 .18 31 1.06 29 _1.09 29 .85 34 .85

Vermont 42 .17 4,9 .22 50 .19 50 .10 46 .32

Montana 43 .14' 43 .35 44 .33 47. .16 ,45 .35

South Carolina 44 .13 26 1.32 30 1.02 31 i .59 35 .78

Arkansas 45 ,13 33 .99 34 .75 36 .39 40 .41

Nebrasia 46 .11 35 .73 32 .77 30 .73- 37 .55

Wyoming 47 .09 50 .18 51 .18 49 .11' 46 .20

North Dakota 48 .07 46 .30
-------41

47 .30. 45 ..19 47 .23

Maine 49 .06 38 .50 .41 41 .24 43 .37

Delaware 50 .05 48 .27 45 .32 3::, .51 ,* 25 1.16

South Dakota 51 .03 45 .32 48 .27 48 .16 49 .19

Outlying areas and
offices abroad . . . _ .39 _ - - - 4 .48 - .

.27

1Provisional e timates of esident population as of July 1, 1975.
2 Includes individual income and employmenytaxes, Corporate inc rn , excise, estate and gift taxes jrnInus refunds/.

3 Included In Maryland tax figures.
4Collections from and refuods to L 1, taxpayers in Puerto Rico. Can I Zone, and In foreign countries.
Sources: U.S. Department of 'Comm:me. Bureau of the Census, Currlent Population Reports, Series P-25, No. 615, NnAlmber 1975 and Bureau of

Economic Analysis, Survey of C: Susi.le:i Volume 5t., No. 4, April 1976; U. S. Department of the Treasury, Statistical Appendix to Andual

Report of the Secretary of the Treasury on the Sr.Ite of the Financesifor the Fiscal Year Ended June 30, 1975; National Science Foundation.
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Impact of Subcontracting.

As previously noted, data on .geographic dis-
tribution in this report are based on the location
of prime contractors perfOrming R&D work,
TherefOre, they do not reflect the redistribution
of '1;leral R&D funds among the States as a result
of/subcontracting. Data on NASA prime contract

;and subcontract awards for 1975 are provided to
give some indication of the impact of subcon-
tracting.

The NASA data cover first-tier subcontracts in
excess of $10,000 on each of their prime contracts
in excess of $500,000. They aiso'cover second-tier
subcontracts in excess of $10,000 on each first-
t ier subcontract in excess Of $50,000,

-.Tne 'NASA data indicate that stffiaiir re-
distribution of R&D funds among States would
be disclosed by availability of full subcontract-
ing data from all agencies. In 197Ithe support to
most States increased as a result of subcontract
awards, CaliforRic representing a im.abk ex-
ception. A number' of ,smallei NASA sUpport
States showed kbstantial net increases in rela-7
tion to prime contracts.



Impact of Subcontracting

As previously noted, data on geographic dis-

tribution in this report are based on the location

of prime contractors performing R&D ixork
Therefore, they do not reflect the redistribution

of Federal R&D funds among the Stales as a result

of subcontracting, Data on NASA prime contract

and subcontract awards for 1975 are provided to

give some indication of the impact of subcon-

tracting.

The NASA data cover first-lier subcontrads in

excess of $10,000 on each of I heir prime contracts

in excess of $5(10,000. They also cover second-her

subcontracts in excess of S RON on each first-

tier subcontract in excess of $50010,

The NASA data indicate that significant re-
__distillation of R&D funds among States would

be disclosed by availability of full subcontract-

ing data from all agencies. In 1975 the support to

most Slates increased .as a result of subcontract

awards. California representing a notable ex-

ception. A nuMber of smaller NASA support

States showed substantial net increases ih rela-

tion to prime contracts,

\\
N

NASA SYNOPSIS

NASA prime contracts totaled $2,299 mil-

lion in 1975 and subcontracts amounted to

$590 million. Of this total $290 million, or 49

percent, remained within the prime contract,

Stales. The remaining $300 million, or 51

percent, was awarde(1 to other Slates, !See

ably,.)

Priiiie contractors in 20 Stales lel contracts

to subcontractors in 44 States and the Dis-

trict of Columbia.

As a result of subcontracting, 41 Slates,

including the District of Columbia, showed

.an increase in their share of procurements,

four States showed a decrease, and five
States remained unchanged.

Only one of the four Stales showing a
decrease was among the fi ve leading States

in 1975 prime contract awards,
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U. S. geographical distribution of NASA prime contract and subcontract awards: FY 1975

[Dollars in thousands]

States

Prime contract
awards to States Subcontract awards Net total-prime contract

and subcontract awards

Amount
Percent

of
Received

from other
Awarded
to other N et

Amount3
Percent

oftotal2total States States total

(a) (b) (c) (d) (e) 1f) (9) (h)

Total $2,299,209 100.0 $300275 $300,275 - S2,299,209 100.0

Alabama 77,018 3.3 1,380 49 1,331 78,349 3.4Alaska 1,387 1 101 - 101 1,488 .1"Arizona 10,315 .4 22.139 1,313 20,826 31,141 1.4Arkansas 189 11) - 189 11)California 1,081,905 47.1 13,820 239,058 (225,238) . 856,667 37.3
Colorado 101,490 4.4 12,140 1,193 10,942 112,432 4.9Connecticut 31,593 1.4 19,357 3,790 15,567 47,160 2.1
Delaware 548 (1) 115 115 663 (1)District of Colutbia . 15,135 .7 705 25 680 15,81 5 .7Florida 169,782 7.4 33,273 844 32 ,. 29 202,211. 8.8
Georgia 4,615 .2 7,303 7,303 11,918 .5Hawaii 2,303 .1 12 12 2,31 5 .1Idaho -- - 27 27 27 (1)IIhnois 7,156 .3 15,149 15,149 22,305 1.0Indiana 4,759 .2 1,030 1,030 5,789 .3
Iowa 2,923 376 376 3,299 .1Kansas 2,132 .1 145 - 145 2,277 .1Kentucky 637 (1) 31 - 31 71 8 (1)Louisiana 57,098 2.5 13 1 5,515 (15,502) 41,596 1.8
Maine 1 11)

1 (1)
Maryland 171,249 7.4 2,530 2,347 183 171,4j2 7:5Massachusetts , 45,451 2.0 9,011 1,199 7,812 53,263 2.3Michigan 7,089 .3 2.201 2,201 9,290 .4Minnesota 11,929 .5 4,775 87 4,688 16.61 7 .7Mississippi 16,120 .7 225 340 (115) 16,005 .7
Missouri 3,169 .1 13,482 24 13,458 16,62 7 .7Montana 20 (1) - - - 20 (1)Nebraska 309 (1) 457 457 766 (1)Nevada 54 7 11 1 12 12 559 (1)New Hampshire 692 (1) 707 707 1,399 .1

New Jersey 37,223 1.6 17,995 15,629 2,366 39,589 1.7
New Mexico 8,565 .4 37 24 13 8,578 .4New York 53,759 2.3 76,312 4,163 72,149 125,908 5.5North Carolina 2,075 .1 342 342 2,41 7 .1Ohio 40,317 1.8 6,405 1,983 4,422 44,739 1.9

Oklahoma 1,145 (1) 196 134 62 1,207 .1
Oregon 1,483 .1 140 - 140 1,623 .1
Pennsylvania 35,48 5 1.5 5,732 2,426 3,306 38,791 1.7
Rhode Island 521 11 I 25 25 546 (1)
South Carolina 442 11) 21

. 21 463 (1)

South Dakota 243 (1) - - 243 (1)
Tennessee 2,862 .1 3,358 3,358 6,220 .3
Texas 203,549 8.9 10,593 2,693 7,895 211,444 9.2
Utah 18,513 .8 369 6,598 (6,229) 12,284 .5
Vermont 22 (1) 1,111 1,111 1,133

.
(1)

Virginia 52,208 2.3 851 503 348 52,556 2.3
Washington 9,440 .4 13,177 328 12,849 22,289 1.0
West Virginia 600 (1) 170 - 170 770 (1)
Wisconsin 2,041 .1 2,925 2,925 4,966 .2
Wyoming . . . . 1,105 (1) 1,105 11)

1Less than .05 percent.
2Parentheses indicate that the awards to other States exceed the awards from other States.
3Column (b) plus or minus cOlumn (ft

NOTE: Prime contract awards exclude smaller orocuments, generally those of less than $10,000, also exclude awards placed thropqn other
Government agencies, awards outside the United States, and actions on JP L contracts. Subcontract awards include those of $10,000
and over on prime contracts of $500,000 and over,

9 8 . Source: National Aeronautics and Space Administration, Office of Procurement, Annual Procurement Report, Fiscal Year 1975.
CT Washington, D.C. 20546.



Part II

FEDERAL FUNDS

FOR SCIENTIFIC

AND TECHNICAL

INFORMATION

Scientific and technical information ISTI) is defined as knowledge or data

resulting from the conduct of research and development, or required for

organizing, administering, or performing research and development. Such

information is used largely by scientists and engineers engaged in R&D work,

STI activities cover a broad range, including publication and distribution;

documentation, refererMe and information services; symposia and audiovi-

sual communication; and R&D work in the information sciences. This last

category directly overlaps the R&D activities reported in part I of this survey,

Tlw data on STI in Federol Fonds surveys include Only direct STI Aga-

tions of Federal agencies; ST1 costs under R&D contracts and grants are spe-

cifically excluded. It follows, therefore, that the totals in this repOrt only

partly reflect the STI activities supported by the Federal rmvernment.'

Despite this limitation, the broad measurement of direct STI costs on a

functional lois can he useful as a guide to analysis am1 planning.



;1ES AND ACTIVITIES

vities are currently growing. An .estimated increase of 8 per-
he total in 1976 was expected to be followed by an estimated
of 4 percent in 1977.

int the Department of Commerce accounts for approximately
th of all STI activities, the,Department of Defense (DOD) for just
!-fifth,10 and the Department of Health. Education, and Welfare
for just under one-fifth.

Pill 11975-7 riipialing 1)erioil the 1101) nverall
nilicantly from forint.r. ti:vr!s liecinisii incompletprepialiro; by Ow 1.1elmIlliailt

lidals is expecliii1. ;Ind thpriiforii they intis1 lin considered

al obligations for scientific and technical information, by agency

[Dollars in millions]

ncy

Actual Estimates

1975 1976

Percent

change

1975.76

1977

Percent

change

1976.77

4
$398.1 $430.3 + 8.1 944; 6 + 3.5

)mmerce 95.9 107.8 +12.4 109.9 t 1.9

sienna

aalth, Education,

86.7

79.5

65.5

78.3 .

+10.1

1.5

94.9

84.5

- 0.7

7.9

tss 31.2 32.8 + 5.8 36.9 +12.5

ie Interior 24.8 30.5 +23.0 30.3 + 0.5

Ries and Space

24.3 25.3 -t 4.1 26.9 + 6.2

griculture 14.4 16.5 +14.7 17.0 + 2.7

41.3 43.6 + 56 45.2 r 3,7

I Science Foundation

Trends

Between 1960 and 1977 federally funded ST1 activities have increased
almost six times.

In 1977 obligations for STI activities are the equivalent of an estimated.
1.9 percent of all Federal R&D obligations. The comparable ratio in 1960
was 1.0 percent.

Trends in Federal obligations for scientific and technical information

activities, by major categories

[Dollars in millions]

F iscal

year

,

Total

Publication

and

distribution

Documentation,

reference, and

information

services

Symposia

and

audiovisual

media

R&D in information

sciences, documen-

tation and informa.

tion systems,

techniques and

devices

1960 $ 75.9 $ 37.0 $ 28.4 $ 7.6 $ 2.9

1961 91.6 48.7 29.0 6.7 7.2

1962 128.5 55.7 42.4 1 .0 13.3

1963 164.5 67.7 64.0 11.9

1964
1203.2 59,9 90.8 2.7 12.6

1965 224.7 68.2 102.0 2,0 22.5

1966 277.7 82.7 124.6 2.5 48,0

1967 324.4 . 87.1 152.5 L.7 53.1

1968 359.2 100.7 165.6 34.1 58.8

1969 362.5 96.0 170.9 31.8 63.7

1970 386.8 98.9 198.1 32.6 62,1

1971 397.6 106.0 193.8 32.8 65.0

1972 419.4 116.6 196.5 36.5 69.7

1973 427.1 120.9 19,4.8 34.1 '77.3

1974 442.8 129.1 199.4 35.0 79.3

1975 398.1 123.3 179.2 23.8 71.8

1976 lest.) . . . 430,3 137.9 192.0 25.5 74.9

1977 lest.) . . . 445.6 140.5 202.1 26.8 76.2,

1Includes $17.2 million for management, which was reported sepa ately from the other categories

in 1964 only.

NOTE: Overall totals for 1975.77 and totals for documentation, reference/and Information services
are preliminary and subject to revision as a result of incomplete reporting for those years by the

Department of the Army. Other category totals may also be revised slightly.

Sourcet National Science Foundation
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The greatest dollar growth in a category of STI activities is found in

documentation, reference, and information services, which will repre-

sent an estimated 4 5 percent of all. Sit activities in 1977. The strong

growth in this category reflects the proliferation of library and special-

ized information center services, including high costs of modern

retrieval systems. A specific subcategory for net working was included

in the current survey for the first time.

At present publication and distribution, including patent examination,

makes up the next most important ST! category. This area is expected to

represent 32 percent of the STI total in 1977.

Research and development in information sciences has shown the great-

est relative increase between 1960 and 1977, having grown 26 times in

that period. The share of this category in the STI total is an estimated 17

percent in 1977.

Symposia and audiovisual media is expected to account for 6 percent of

all STI activities in 1977.

Categories

4 Major categories have been further subdivided in the present survey in

order to make visible more kinds of STI activity.

Within publication and distribution, for example, primary publication is

found to represent an estimated 55 percent of:the total, with secondary

and tertiary publication only 5 percent. Patent examination has been

separately identified for the first time and represents 35 percent of the

total.

Under documentation, reference, and information services, the library

and reference subcategory is still in the lead with 69 percent of the STI

total, followed by specialized information center services with 25 per-

cent. Networking for both of these still represents very small shares of

the total but can be expected to grow.

Symposia and technical meetings make up almost t wo-thirds of the sym-

posia and audiovisual media category and audiovisual media activities

make up about one-third.

$140 million

Publication

Et distribution

$202 million

Documentation, reference

Et information services

$27 million

Symposia Et

audiovisual

media

$76 million

REtD in

information

sciences, etc.

Patent

exam..iation

35%

Secondary Et

tertiary

publication

5%

Networking

for libraries

3%

Networking

Specialized for

information specialized

centers information

25% centers

1%

R&D in

information

sciences etc.

100%

/11. =11
"itiviel Science Ftiundation

48,

1.03
10



Agencies

I. Of t he 24 agencies reporting obligations for ST1 act ivities in 1977, seven

account for 90 percent of the STI total.

STI costs are not wholly comparable among 'agencies: some agendes

have full reporting systems while others lack the means to identify rele-

vant STI costs. In the 1975-77 period, 12 Federal agencies reported R&D

programs but did not report any STI activities, although some of their

programs may have included such activities. Some STI programs are

included within extramural R&D contracts and grants and, thus, are not

reported.

Only in some cases do STI efforts bear a direct relationship to an agen-

cy's R&D work. STI efforts can represent serVices that afe independent

of agency R&D programs, such as the Patent and Trademark Office

within Commerce, the National Agricultural Library within USDA, and

t he STI activities of the Library of Congress.

Commerce, DOD, and HEW combined will account for an estimated 66

percent of the STI total in 1977.

Commerce is currently the leading agency in STI. support, mainly

because of the work of the Patent and Trademark Office, which was the

largest agency subdivision to report STI activities.

DOD is the next agency in size of support. Within DOD the Defense

Agencies-including t he Defense Advanced Research Projects Agency

(DARPA), the Defense Nuclear Agency, the Defense Supply Agency, and

the Defense Communications Agency-report the largest obligations,

mostly because of funding for R&D projects of DARPA and funding 'for

the Defense Documentation Center wit hin, Defense Supply. Otherwise

the three services-Navy, Air Force, ancl Army-support all categories

of STI activity although Army reporting of such activities is consid-

erably diminished);

HEW is expected to make up 19 percent of all STI obligations in 1977

with more than 8 out of 10 dollars provided by the National Institutes of

Health, including the National Library of Medicine.

The National Library of Congress reports a large share of its activities as

in support of R&D goals, much related to the social sciences.

Wit hin Interior a considerable effort of the Geological Survey is regarded

as constituting STI activities.

NASA and ERDA are agencies that report small amounts of STI

obligal ions in rektion to Ihe size of their R&D prugrims because so much

of their R&D work is performed extramurally ;Ind activities tire not

identified,

sce knout(' Ill, IL 1 7.

105

Distribution of Federal obligations for scientific and

technical information activities by agency and

subdivision: FY 1977 t.)

[Dollars in millionsl

Agency and subdivision
Total

obligations
Percent

Total, all agencies 5445,6 100.0

Department of Commerce ..... . 109.9' 24 7

Patent and Trademark Office , . 81,8 18.4

National Technical Information

Service 12,9 2.9

National Bureau'of Standards . 8.7 1.9

National Oceanic and Atmospheric

Administration 5.7 1,3

Other .8 .2

Department of Defense 94.9 21.3

Defense Agencies 55,9 12,5

Department of the Navy 20.3 4,5

Department of the Air Force . 13,2 3,0

Department of the Army 5,6 1.2

Department of Health, Education,

and Welfare 84.5 19.0

National Institutes of Health . . 71.9 16.1

(National Library of Medicine). . (34.51 17,7)

Alcohol, Drug Abuse, and Mental

Health Administration 4.4 1,0

Food and Drug Administration , 4.4 1.0

Center for Disease Control 2,5

Other 1,3 .3

Library of Congress 36,9 8.3

Department of the Interior 30,3 6.8

Geological Survey 23,8 5 4

Natural Resources Library .2.3 .5

Other 4.2 .9

Nalidnal Aeronautics and SPace

Aliministration ........ . 26.9 6.0

Department of Agriculture 17.0 3.8

National Agricultural Library . . 6,0 1,4

Forest Service 6.1 11

Agriculture Research Service . . . 4,5 1,0

Other 1.4 .3

Energy Research and Development
(Tir

Administration /,-:' 8.2 1.8

National Science Foundation 7.7 1.7

Veterans Administration ...... 6.8 1.5

Smithsonian Institution 6.2 1.4

Department of Transportation 4,8 1.1

Environmental Protection Agency . . 3.1 .7

Other agencies 8,6 1.9

Source: National Science Foundation
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Activities

Certain agencies tend to account for most of

the work in certain categories of activity.

Commerce is, for example, predominant in

publication and distribution because of

patent work; DOD and HEW are predomi-

nant in symposia and audiovisual media,

and DOD in R&D in intimation sciences.

HEW, the Library of Congress. Commerce,

and DOD lead in documentation, reference,

and information services. STI functions

tend to flow back and forth between catego-

ries, and the larger the R&D programs of an

agency, the more ST1 categories of activity

are likely to be important.

Commerce: Patent and Trademark Office

76,11111 ilitt.tik in FY 1977 lest

( 01(1(4 Caifette, weekly ,iltstr.o.is i1 cia rent pdtent;

National Technical Information Service

l\ (Tidy 1;overinnent, list:tuck
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1)01): Departments of Ihe Army, Navy, and Air Force

!mutual articles

Technical reports

Technical notes

Techniccll

Contractors' and grantees' reports

Research reviews

Research bulletins

Research reports

Newsletters

Surveys

Monographs

Proceedings of vinposia

I landbooks

Hooks

Abstriods and hililitigraphirs

NASA

Journal articles

Technical reports miles . and memorandums

Cunt riltdOrs' reports

Conference prouyilings

Stitt um? Toclunrol Ahstrarts SlIU

intermit itinol Aerospore .Ihlrn I!;

Bibliographies

Technical reprints

Special publications

Interior: Geological Survey

Books

laps

Chclids

Resitaryli somitialles

loornal mules

thhinic;cilltv ot .\orCti G1'111114

(;1.111IHICIII rn

HEW: National Institutes of I kalth

luonidls 111 tiu, in,ditotes

joworil

Imb,os

itittliogrclploo

.Aled rick

kooks

Rrpori,.

Alcohol, Drug Abuse, and Mental Health Administration

sdftnt,lid Ind us hind,d pdis,rs

Reviews and analyses

Journal articles

USDA

Papets

Repos

Perithlicals

ERDA

Technical reports

Progress reports

Summary reports

Topical report s

journal ;fflicles

Proceedings of meetingc

Progress reviews

Books

Nionographs

Bibliographies

DOD: Defense Agencies

Oohs!, :1'01

Departments of the Army, Navy, and Air Force

Lihrario;

Specialned inlormation centers

Technical inlormation analysis Lentils

Transkt ions
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HEW: National Institutes of Health

National Library of NIedicine

Specializd information centers

Translations

Food and Drug Administration

Specialized information centers

Alcohol, Drug Abuse, and Mental Health Administration

Specialized information centers

Library of Congress

Science and technology million

Commerce: Patent and Trademark Office

Search Raton

National Technical Information Service (NTIS)

National Bureau of Standards

Nal irinal Standard Mere!) Le Data System (NSRPS)

Interior: Geological Survey.

Geological Survey Library

Natural Resources Library

NASA

SKTI doLunimilation

I leadquarlers and field center libraries

Speaalizeil information centers

Regional dissemination center,i

Translot

USDA

National Agricultural Library

DOD: Departments of the Army, Navy, and Air Force

Science conferences

Support of symposia with professional grumps, scientific

societies, and educational institutions

Ntolion pictrires

Slides

Video tapes

Iii

IIEW, National Institutes of Health

Travel lo scientific meetings, ILS, and abroad

SitpimrHoconfi!remaisamLsyTiposia

Support of international congresses

Sound rilins on physical lino:lions, disimses, and treatment

TV interviews

Slides

Photographs

s

NASA

Participation in and slipport of scientific symposia and

technical meetings

VA

kirticipation in sennnars tutu symposia

Films

DOD; Defense Agencies (largely DARPA)

Departments of the Army, Navy, and Air Force

R&D in advanced information systems

Development of engineering data systems

Support of developnumt of discipline-based information

systPMS

Silillies of mancompuler relationships 'Project MACI

Paint: research in infonnalion sciences

HEW: National Institutes of Health (including NLM)

linprovi5nen1 of Medlars system of NLM

Development of mechanized searching services in 1111,

institutes

Development of nompuler iiimiutslntiricip lechnimms

Alcohol, Drug Abuse, and Mental Health Administration

Improvement of information systems

NSF

Research in storage and retrieval strategies

Develnpment of access improvement systems and ,iiser .

oriented science inkinalion services

Commerce: National Bureau of Standards

R&D activil les of the Institute lor Compiler Science iind

Technology cmii INSRDS

Library of Congress

[holmium! of MARC cataloging sysleul
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APPENDIXES

A. Technical Notes

B. Federally Funded Research and

Development Centers

C. StatisticarTables, Part I

D. Statistical Tables, Part II

Note

The detailed statistical tables for this volume for parts I and IL appendixes

C and D, luive been pubhshed separately under one cover,

Included on pp, 68-70 in this vane are appendix C summary lab; 1,2,

and 3, as well as a complete listing of.. all the tables in appendixes C and D.

Detailed' statistical tables may be obtained gratis from the National Science

Foundali9, Washington, D.C. 20550,
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SCOPE AND METHOD

This report is organized in Iwo piirls, Part I is concerned

nuth Federal hinds lor research. dm 01111)1111.1th and R&D

and part II reports cit tunds Ii man nat les associated

the collection and dissemination ci stitculits: and

Information.

lid mien March and NIay of Inn') a total of 3 5 Feihiral agen-

cies and their subdivisions-93 individual respoinlenls

submitted data in response in 1 sin questionnaire den el-

by the Foundation anildisl ributed in lanuar PI713 \Vint]

the exception uf NASA, I he (hid received tenni the agencies

%%ere in terms of ohligaliims and outlays incurred. or expected

Ii lw inn urriti, regardless ol when the hinds were appropri-

ated or w hel her they were identified in the respondent's

budget specifically for RN D activities. NASA repnrled its

1975, 197h. and 1977 ohligational transactions in !Prins of the

Imilget plan, which approximates obligalions,

F'cideral agencies earlier provided R&D data to the Mice ol

Nlanagement and Iludgel for inidusion in "Special Analysis P:

Federal Research and Development Programs" in The thidget

ot the I !tilled Stoles Government, Fiscal 1'enr Ill 7 7, Although

the Kr(l) dala in the two reports are recuncilable Isee

to Other Reports, p. 591, the data in the Filloral Flaids report

are more comnrehensive and are labulatial in greater detail.

Furthermore, I he Federnl Funds report incorporates revisions

lhal have resulted from changes made in the R&D portiim iii

hp budget sulisequent In the liudget message of the President

iii tanngress ill lanuary 19711.

DEFINITIONS

oef init ions are presented for the two parls of the repnrl.

Some iiiiiccii ills in part I ;ire also to part 11. Thr

definitions are essenlially unchanged Ina prini issues oink,

rialprol Fonds series.

Part I. Research, Development, and MD Plant

Ill RESEARCI I, DEVELOPMENT, AND R&D PLANT

This !am i nidniles iii dim', indirect, incidental, or related

cosh; resulting [runt or necessary In research, development,

and R&I) mini regardless of whelher the ITSNITE}1 and de-

velopimint areverformed by a Federal agency intrinhurall icr

performed by private individuals and organizations under

grant or nontracl lexlrainurall. Research and development

\ chide routine induct testing, quality controhnapping and

qirveys, collection of general-purpose stalistics, experimen-

lal production, and aciivities concerned primarily with the

ihssennnalion n1 scionl informillion and I he !mining of

scienlitic manpower.

a. Research is systematic, intensive study directed Iiiward

fuller scienlifir knowledge or understanding of I he subject

sl lulled. Research is classified ds either hasic or applied,

hi basic research dm invesiigator is concerned primarily

with gaining a roller knowledge or undersianding of the

sullied under study.

In applied research the invesligalor is primarily interesled

in a priudical use of the. knowledgi . or understanding for the

purpose of opling a recognized nee&

b. Development is systematic use of the knowledge and

understanding gained f rom research, directed toward the pro-

duction of useful materials, devices, systems, or urythods,

innluding design and develnpment of prototypes and pro.

ITSSI's, II excludes quality control, rmiline producl testing,

and prothict inn,

c. R&D plant (R&D fin:dikes and hnci equipment, such as

reactors, wind tunnels, and radio telescopes/ includes'acqui.

sition id, construction of, (MOM' repairs to, or PI:rations in

siructurr, works, equipment, ins, or limd, use in

R&D iiclivities at Federal or non-roderal

Escluded Irian icr R& 0011111 category all' (Inpl!ndillilv equip-

ment and office furniture and equipment. Obligations fm for-

eign R&D plant are limited to Federid fumls for\ facililies

located abroad and nand in support id foreign research and

development.

121 (1111,11;ivrIoNs AND ottTLAYS

1

a. Obligations represent Itt minimills tor orders plated,

con track a warded, services' reimi yell, and similar

Itasca:lions during ir given period, regardless ni when Ale

hinds were appropriated and when future payment md money

is required.

b. Oullays ropresenl the innuunts for chocks issued and

cash payments made during a given period, regardless of

when the fonds were appropriated.

uldigalinns and outlays reported cover all transactions

frnin all funds available, In the agency from threct apprnpria-

thins, trust funds or spend iwcount weipls, (meliorate

income, or other sources, including f ands apprupriated by the

President, that 11u, agency received or expects to recei ve.The

amounts reported for each year reflect obligations icim out-

lays for that year regardless of when the funuls were origi-

nally indhorized or revived and regardless id whether they

were approprialeth received, or idenlified in the agency's

hudgel specifically for research, develnpment, or R&I) plant.

An1 agency mak hig,o transfer of funds In another agency

inchides such transfers in Hs repotl of obligations and out-

lays. The receiving agency dons nol report, for purposes of

111



this survey, funds transferred toil Irian anotherageocy. Sim-

ilarly, a subdivision of an agency that transfers funds to

another subdivision within that agency reports such obliga-

lions or lad lays as its nmvn,

Obliga !inns .and outlays for work performed in foreign

count rs include funds directly avinIalde in Fraler,d agencies

and special foreign currencies separately appropriated. The

latter currencies are derived largely fronliprovisions iii

Law 4HO, 1954, as innembsl,

131 tlf 1ST CXWERAGE

,
Funds repotted for research and development reflect full

costs. In addition lo costs of specilid R&D prinedts, the

cable overhead costs are also incliohnl, The aumunts reported

include the costs of planning and li,idministering R&D pro-

grams, laboratory uis'urhniid hi ii inuilnary personnel, and

departmental tohninisration.

141 FISCAL YEAR

For the first !till years covered by this report, 1975 and

1976, the Fiscal year is the r.di% ernment accounting period

beginning filly I of one year and ending lune :10 of the follot,

mg year; thus, hisril year ig711 heon on (uly I, 1975

nded Mot, tdn, Iq7b,ilowever, beginning in 1977 and applica-

ble I o each year thereat ter, I he Go ii moral accounting period

begins OM ober I of one year and ends September :10 Ihe

following year: thus, fiscal year 1n77 hmtimi Oraober

and tuill end Septembei 311, In77. The noraths of Inly

September I97o imitutitipi trasimin period. %%loll the data tor

palod 1.111161Pd dild ii 1110.1[1101,1k

t:11 AGENtlY

an,"1 i n organizal ran 01 Ira, Feral lovernmeni

hose into pit r or, 111R I ilitit repaid-, li lii lb,oiulunt

The onli, csuTphifill..1kuu in( hided to lle uc it I m
hu, 1,11urdr

111. hose ,\ii:uili\i olio erreporis to Camlress. The

train 5111,111\ raian ridet lii Hit nolit ulp.;,1111/.ii.luundl.linlluil

d1),0111S, stlu ii us i uniu.,11), tab e, iii sri \

11,1 l'ERFURNIERS

hi tamers toe y11111'1', In tttuiiI t,2.1ut ions

.1ci anvilI :slung eperdting Itivi imns

nom, or persons yet im mg support In umut ohm, sat II es ds d

result ot I radial t ghat,.

a. Intramural perlorniers mr' Iii arou iv, Ili 111'

calvernmeni Then \\it k is i,utrtril in uhiiii It hi their inn

olate!. (Ilingations lepoi liii under Ilus I iltitt
'les lark owil hi the repormig agent u ke], ii he

rem esenl lands Ova the deem \ Iran-del Ii raothet fddra
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agency for 2er formancv for work, The ultimate performer

'mist be a Federal agency, If the ultimate performer is not a

Federal iigency, the funds so transferred tire reported by the

transferring agency under the appropriattm extramural per-

former category 'industrial firms, universities, ',mil colleges,

other nonprofit instilutinst. Intramural performance

includes the rosin of supplies and equipment, essentially of

an "olf-lhe-shelr nature, that are prucured tor use in intra-

mural resinnich and development, Also included OS tort nf the

intramural performance total are the expenses of Federal pint-

simnel engaged in plamding and tolministering intramural and

extratnural R&D programs.

li. Extramural performers an, till organizations outside the

Federal complex that perfOrm With Federal funds under con

tract or grant. Only costs of actual extramural R&D per-

lormanne are reported. For exampli . the purchase halm an

extrinnural source of a launch vehicle which is operational.

de., Mei grawlmyond the development in' prolnlype stage and

is used ha' the performance of research and development, is

reported as part of I hit cast of intramwal research and devel-

opment. Extramuml perframers ire identified as follows:

Industruil firms an, those organizations that may

legally distribute net earnings to individuals or lo other or-

ganizations.

Int Miversines raid colleges are Mid il Minns engaged
,

primaily in providing resident instruct:111cl Inly1 !NISI a 2-

yedr program above do, secondary Mum! level. Included

dry colleges of liberdl arts:schools of arts and sciences; pro-

lessional schook, such as in eoginevring and medidine,

nrhilling affiliated hospitals; assoniated research insti-

tutes: and agricultural exiwrinuml sl ut idns .

nonprold institutions ire private organiza-

tions HI her than educational i nslit Minns, no parl n1 whose

111,1 earnings inure lo the benefit of a private shit:1,11011k or

trahvidodl, and othra private organizations organized tor

In exclusiie pnrpuse o[ turning over their ',Min' net earn-

intis o such ioraprulit organizations. Also, pruuilrimtivucl-

ililothtinu lIt dwarded RhD grants contracts are included

andel nonprold institutions.

IR 1 Federralv honied lleseorch mid Hevelopmerd Imit

tim R&D-pertaining orgambiloins exclusivelt it still-

stantrally linam ed by 1ln, Federal Government that an,

supported by the Federal Crave:Innenl citlmer hi no,r1 Ii pa-

to Ida 1(&J) olrandiur or, in some insIdnid,s, to in ',yob

tumor mi dii COal uinversilies Mr research and associated

training !imposes, Each center is administered hy ono ot the

abouVt' vf !mural performers

dit genet al, all ot the Intim\ ing ipiulibicilmmmum criteria are

indt hm in und iutnimlm ilimil luntiucu ml is included mc lira

Famled Reseal ch and Develimment Center dalegory:

1101s dra 1\ dies unlade one ie mere ot the lollmv-

Mg: basic Nsearch, applied research, development, ordnan-

agement of research and development (specifically

excluded are organizations engaged primarily in routine

quality (Irani and testing, routnm service activities,

product ran. nnipping and surv,ys, and information dissent-

Mal ran); 121 il is a separate, operational unit within the par-

ent organization or is organized as a separately incurpo-

rated orpnization; II il performs actual research and

develnpment or R&D management either upon direct

['quest of the Federal Government or ander a broad charter

from ill!! Federal Govannwnl, Ind in either cmse under the

direct monilorship of Ilw Federal Government: (4(

receives ils major financial support 170.percent or inore)

from the Federal Government, usually from one agency; (5)

il has or is expected lt have a fongderm relationship with

its sponsoring agency habitat S years or more}, its evidenced

my sperific obligations assumed hy it and the agency; [61

most or all rails facilities are owned or are funded Mr in the

contract with tlw Federal Government: and 17] it has an

iiIii:earlillgi:irsilnsnSul;ilull,111)(tittiirt (operating and ca)ital equipment)

Iv] Stole oral local govermiamts,are Stale and local gov-

ernment agencies, excluding Shoe iind local mmmnvnnsutits

and colleges, agricultural experMoral stations, medical

schools, and affiliated hospitals. Federal R&D Funds obli-

gated directly Mimi]] Slate and local education institutions

,ire included under Ito universities and radleges performing

sector in this s Win, Research and development under the

Stale and local caleg,ory at either pertormed by the State

or local agencies themselves or granted or contracted by

sudli agendies for performance by other organizations.

Regardless ol 1111, ultimate perlormer, Federal R&D Inds

diNclid mm Slab! and Incid govornffinnts I'vporlyd Wider

Iht Slali! and Inhil government sector and no other

Foreign performers aro confininl to foreign citizens,

organizations, mn governments, as well as international ot-

gdnizat ions, sudli as NAFO IINISCO, WIlD perbirming

wrak abroad financed by the Federal Craverninent.

Excluded are paynwnls to ll,S, agencies, organizations, or

.ralizens pertaining research dnd development abroad for

the Federal Government the survey obiedlives do nol

include inlirmairan tin "oflidion," payments). Als,c)

ev.luded are payments In lornign scientists performing in

the 1 lniled Stales.

171 1IE1,115 SCIENC3.1

The ol science mm this suryl, are divided inio eight

brinid held categories, most ot them donsisting ol a number of

dektilvd held s Thy brodd I i clubs are life Sdrandes, psydhology,

1ml,t Sn.,11 sLInfirrs, nnvinulunnnIal sidences, malloonairs,

engInrolunn, moral sdienres. and [der sciences nol elsewhere

classified, The hillowing listing presents the fields grouped

under ea, h ol the 1)1101 brads, log1,1111,1' with illustrative dis-

nipb nes.
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a. Life sciences consist 01 .the biological, ii medical,

other medical sciences, and lile sciences not else .heri. classi

fled.

Life..sciences include illy Following disciplines: .Anoinint

illillill sclentes; bacteriology; Inocheinisit biogeography;

biological oceanography; Inoplivs1( s; dent v; ii ()logy:

embryology; entomology; evolutionary lnology , genetics,

immunology; inlernal nimhnine, microbiology; neurology"

nolrition ;Ind metabolism: npllialinolog'y: parasitology:

pal hology; {illarinacology:

nieclicine mid reliabililation; physiology-, plant

sciences; leolialry; preventive medicine and public healtIi .

psvhiatry, riiluihiiil,i. radiology', surgery; syslcmatics;

veterinary medicine.

Resnan.h Ill son hnti, . isci mat lir ciossed

logical, clinical inedii al, or miler medical. delwroling

nature ii he particular ptoloci,

si I's ddr dllisr 11 liii h, içsti rnini Ihi:1.1111.11 ii

iiiiihitt OPlidds

Wilh iii,elopinetil, structure, font Com, and inter-

artums it R mg lbings,

!Alnicoi medicot li em 5 Iii concerned titli 1111 study iii

the pathogenesh. iliagio Isis, in hnt tiv ol a particulordiscdsv

or abnormal condihon ill I it uman suluecls tinder con-

troded condo ions.

( +flier in h n rf,th,s h sliiilfls il

Liiiiscs, 1.1 [pHs, iti\IliliiiII, or onlrol it ohnormal condil ions

wan ill in his ill% iIniIiUIflI Is hi, !HMI, heolthy

tor thi tutu it iil ts as ih,Imed moils

II NrIcw

I. Psychology deals with helm mi . mental proccssesmd

,iml12roiy diddddli'd1011 s Jifit lIlbIllils l's

is Iii ilit ilulii I WI,

dspects, and 1531 hological sciences ma elsev here classitied

1,conples id the dist i pli nes under col liii these I iehls

pssi IiuIhi1\ inlinE lick% ink Imo .11 pst

1:111111)/FIIIIVC 1'111111112,V,

Col lc.

wildh psychologs; personnel, iocalional psy

diolot;v ,n1 inilusiridl mid sogincei

ilevelopmeni v

!;(1111, I", MI

Physical sciences die with Its '

of the mationol umscrsc and is ifwnuiilhiIin 'hey runnels('
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Iii l Odds of asIroniony,

schmices nol olseYvhere classified. Exan

h of I hese Fields ,Irs:

hysics, and physical

des of lhe disciplines

slicwomy.

ldborator iIr ifilissul S ifhi ii h1r,:cnoinv, rob uslisin

iony iisirophysiiis; Xi

di rillst ids; nd molecular; cool:lensed mal In

Idi pa/idles: Iii, sly sIrnnbniu' :

Enviionmental sciences hun's itl mu 5311 aleiTeslrial

my concerned is lii he gross nonlik logical properlies ol ihe

areas of the solar. system which (Iiih'cily or indireclly

m'Ilars; !hey encliprise the fieldi of Minn.

spheric sciences, sciences, ocsalMgrilPh y, lnd

vironmenlal sciences mil elsewhere classified. Obligations

lorocsailography are confined lo studies supporting physimil

iii
. /

conography. Sludies pertaining 10 life ill I he spa. or olber

hodies ohss'ater, are reported i SUIptl liwluv Supporl oh

ship oppralions is. y'lisre prol'aled beRyeen

physical and biological liehmnography. ['Adolph's ii he disci-

il,nder of these fields

Intosptiro: scion( es:

aeronomy; sada; \\Tallier modifil Minn; eslrillerreSiridl

ill 1110S phdri.s;

;Nil( oi S111'1111'51

engineering ...,eilphysics; general geology" geodesy and

ily; geomagnetism; hydrology; isil-

1111111: gnichemislry; organic laboralory

pdtPormignelislui:

dill cartography; seismology; soil si iences.

iceiose4rrIldir.

chenosal ornamigraphy; geological occmilogrophy; physical

(ii ednogr,ipliy; marine w,ophysirs,

nerl

p. Mathematics employs Nisd) cPulSolli111.!

sVIlilds Mid is concerned ssiuh i dovelopmcni ol inel hods III

\ rtY',%hi'll I
1111'111i, 1111AI1111,1 J.,11111,1/i pilllAr it 11 ithld !lid di did'

did 11111114 A, 110 hthll Il A ,11111,111. hdd tip p,i hvd,

operdlion employing such symbols. bdunples ol unuuhlnsuiiihi-

cal disciplines are algebra; applied

compoler science; loondmions and logic; gconwtry; numeri.

cal analysis: slat islics; topology.

Engineering is' concerned with sliolies directed toward

116 sloping l'411W11111;.; principles or toWard making specilic

scientific prcnciples usable in engineering practice.. Engineer-

1111; iulo sighl fields" aermiaulical, aslronamical,

chemical, civd, elm trical, mechanical. metallurgy and male.

Nig nut class Thy

Mier vildh id those I Odds.

aerodynamics.

Ashiciumlit

aerospace; spoce technology,

petroleum', peiroleion refining; process.

hyd.

archilect oral: hydraulic. 113 drologni 111,1E111v: simuldry uimil

strind oral; Iransioo !anon,

Inca),

,11,00; libuii pok cr.

WI him) nil

engineering mechanics.

Melollorg 111111 ;1101.1111k.

("ermilis; mining; I eside:

Engineering, nes'

ogriccillural; 'industrial and nionagemimi, nuclear ocean

engineering; systems

it. Social sciences arc directed imvard an underslanding

the behavior ill social hist itulions mush ttiiiis ;11111 01 individo-

dls s members 01 a primp. These scinces mithropol-

ogy, sciences,

(my. and social sciences mil elseivlieee cdossilinil, The

lollotving ;NT V\luililli'' il Ihi' 11111111 tIns ril!lits uI

nihropillogy

anchal'ology; toll oral aild nuu sonolily; social and elImology;

applied afillirmiOlogy,



Ecommucs:

econometrics and economic statistics; history enonomit,

thought; international economics; industrial, labor, and agri-

cultural econonas; matroecamomks; ininroecomunins; pub.

lin finance and fisc,a1 policy; theory; economic systems and

development,

History:

cultural., politinai. histm) anti philosophy or scienct .

antliropological.arcliaeological; computational;

guistics: .suciolinguisths.

P(111,111111SCIellre

area tn regional studies: comparative government: history ot

political ideas:international relations and WV, national imlit-

ical and legal systems: polilical theory; public administra-

linn.

Sol iidogv:

comparal Re and hisiorOal, i envies organizations; culture

and social 'structure: demography: Qvulip interactions. social

problems and sical, 1,vellate; siiti,tLcni, i1 theory.

Sochd sielS 0.1101

research in ill mi! riltu.ition not olsott fii t. ldssthoti:

socioeconomic iii,, 'graph

h. ()tiler sciences net elsewhere classified in, lades mink.

ilisCiplinari aid lilirilihi iHumiri prole( is !hat acnot It

closYil :thin oily 1,1 alio% e broad ',adds ot nit

(nl CHQ,11'1 1 )1H11111 r1HN

ORIAL:Vi II ti

a Too atooc le, Ho 111 11,0011 ui thl"Hi t et, on t;coui ,thho

tits!ititiihiil H iii, in H; tescdp iv ,ffld

ksin ;Ilan a lhenc pi 1, npoodein ,S camel! ii, 11- pH, poi

total Fedci kNI) nil 161 1 pinn oldp.,,a ions in
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ads, the respondents were asked to assign the (dill I',.ga.ains lit

the Stair, outlying area, etc. where du, prime contracior,

grantee, or MI raniural organization was located,

c, Obligations were reported for research and development

a combined amount,

d, Spetddically omitted from the survey were R&D ohlip-

hums in foreign performers and obligations for Ithl) plant

'used in support of loreign performers,

Port U. Scientific and Technical Information

Scientific .ind technical inf tiairmaon consists of kawledge

or data resulting from the conduct of research and devel-

opment or required [or organizing, plimning, or periorming

research and development. II encompasses any information

in recorded lorm which presents the s4us, progress, or

residts of research and development in any area of science

and lechnologv and which has some potential use in further-

ing Ihe ;111vancement of current and future research and de-

clopment.

kat usions:

a, training cusls roc personnel engaged in scientihc and

irchnical inhirmaI ion activilies:

Ii rait tic :out tochnnal data thai have mil vet been

processed for use by. prolessiimal personnel engaged

research 'no! de \ H111)1111111 idlest rusk irt. induded mi tart I
of Ilos surveyt.

stht islical tint{ 1:,enectil-ntituose data OW 'at tuilvdvil

and organiled tor other than specific mist in research de-

vciopment,

LI udormalion that has been prepared pi imarily 1111.111

nisi] 1 the general poldic.

S. troths and techno.al ollormatom activities uo hole ill
elloris (lowed to the titanium!: sopporl, control, per-

no Ham P. dliii 11111)1,1k rIcAll ni do' lumfoms dial cover die

ii ipitsition, tim yang, handling. and conlmoniaatom

y Nun 0 dill! ,11 dorindlion, These may include 1 M.

,0 posilmn. ni.nolcoant e. or iHiiti i ol sperial equipment
ti onarily ti must ni 1.111111cdlon tviih sidenlilic and tri

onorm.dion it Ili, ,ilso include meetings and nvmii

rya

Categories of Scientific and,Technical Information Activity

PI 111.11:.,\ TIUN AND 1 1STR 1111 TON

A Primary publication is &lined as all thy oment prolhH

do.ks pi Iii flied the otil 's manfly Intl 01 wink
con..1 Ihr Leen finished .uol

ow no loin% onthil issoanl c ihiniiil,niittn ol

the finished (imminent. Examples of publiemlion activities:

Evaluation ol a manuscript; professional vvriting other I han

by a scientific investigator or engineer engaged in RAD activi-

liest technical or copy editing and revision not performed hy

the author, technical drawing and artwork: pholograplOng

for use irt putilished nuiterialt preparation of final rop\ for
printing, microfilm !imni:!umhi mgt;iuuhlnilmrIIilIput iliuvrlttillmiJtir

marhine readithlif or other reproduction: and composing,

typesetting, proofreading, layout. makeop. printing, mimeo-

grapin lip, Old libido duplication,

These publicat ion activities nmy be concenunl with any of

the following: jontnals, technii.al reports, patents, disserla-

tins, data comMlatilms, proceedings tI conferera:es and

symposia, specifications and nninuals used in Ow R&I) tiro-

monographs, serials,

Ihstributom hodudes lin:lions relined to the Mil MI trans-

mission or dissennnation of newly din umented scientilic and

technical information from source Niue r, lor rsomple.

limp slOpping, and maintenaide of [roil m ols,

Patent examination incloiles all activities int (lived in

judging the .allowalnlity ol patent cImimiLs, 0111:1t a claim is

granted, further work on a potent enters the prirnary public&

lin process under Code 1

c. Secondary and tertiary puldiration is defined func-

tions related lo the repot-Mom, praessing. ;old pulling mitt

total lorm ot such puldiral ion as: abstracts, indeses, diction.

dries, lestboolss. hondbooks, hildicgraphies, re% iews enryr-
lopeithis,'thrin laws

Ilodritomiloo thrludes lundions riddled to till

molsmo or dissimOnalion mtt netnly

mho nidlion Him n.,ffire tim ny,r, cod.

HHInloldrit enh tititiuk

Irom itm mho\ sem.ondai and teL,i3OA poldo

Hon me cosk.al prepai mg a oder, 11,11,11 ciuk, nmmu Ii mn Hoed

iaRs, sImtlr, ohl motion iUil uPon These ale oirloded

ondri audio\ 1,411 and othei toms id iiimiltrmFtr,h I 1110.

mono diem.

ml Suppnrt cif publications indolles ill ig,. hal ges paid

ol cllei lioak it primal poll cals. spci ui saki I lotion

.11,11inalii Ii Hoak pan nal., dill! dIR umitiei

510 Hill lir \ 1111IM

ilim 111110,

Ina,1'\11..\1:111H\ V.\.1 1 \

Ili \ :ES

Library reference and referral services indades the

.11 Inott;e, km. 041, iml ni 0.11-
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and technical documentary materials. These may Is

books, perindrals, manuals, reports, microfilms, drawings.

phonograph records, movie films, and such reference sources

as abstract journals, indexes, and subject heaihng and Idle

lists.

'Phis category includes rental or acquisition and mainte-

nance of computers and other equipinent, irul costs of their

operations. II includes special retrieval services provided in

,Tesponse to user needs I reprography, SDI, (Iemand bililiogra-

philis, etc.), sale and loan 1,1 documentary inaterials, dissemi-

nation of documents yid load arid personal visits,

activities with users and other information services.

Documenlalion centers, depositories, clearinghouses, and

lihrarMs should be reported under thk subcategory la),

b. Networking for libraries and documentationcenters cov-

ers all costs incurred tVhim Iwo lir munegeographically separ.

ale organizations share their scientific or technical informa-

1 inn or Ilitla resciurces I hroiRth er and

telecommun ions lin km.n,.

c, Spedalized information center services [including tech-

nical information analysis ceider and data kink servicest

cover the collect ion, analysis, and evaluation of scientific ,flid

lechnical int./mullion and (Lila in well-defined, specialized

fields; products may he summaries, reviews, or other compi

lalions. Advisory and other user services are included,

Specialized information center's may be either ihsciplinvor

mission-oriented, The services of these centers irt.

guished from those of documentation centers. clearinghouses,

and libraries, whose f Unctions are primarily concerned with

Ihe handling of documents rather than with the technical

information contained in the documents,

d. Networking for specialized information centers covers

all costs inearred when Iwo or more geographically separate

nrganizations share their scientific or technical information

or data resources through computer and lelecommuniell ions

linkumto

e. Translations include all cools involved in the translation

of ilocionenls and other materials from ono language to

another in support of R&D activities': also the purchase of I (r-

eign jomnals and other materials to Iranslate,L

ill SYMPOSIA ,AND Al DIOVISI IA I, MEDIA

a.. Symposia and technical meetings include all el fork

directed ti/ planning, .scheduling, announcing, supporting.

sponsoring, conducting, and attending symposia. conferen-

58

cos, and meetings primarilx ,concerned with exchanging and

ch lig scientific and technical information. The

el and subsistence id lualicipank in sucli synilinsia, con-

ferences, and nivel ings are covered in these clads.

Audiovisual media and other forms of nonprinted,com.

munication refer to the castsol producing lechnicaland docu-

mentary motion picture films, slides, mid special photo-

graphs for R&D communications purposes, as well as audio

and visual aids, such as taped lalks, television him, or visual

magnetic tape, This category also includes exhibits but

mantles media primarily intended for training or public

information purposes.

HI RESEARCH AND DEVELOPMENT IN INFORMATION

SCIENCES, DOCUMENTATION AND INFORMATION

sygEms, TECHNIQUES AND DEVICES

This railegurv includes lime conduct and support of research

and development ol nets and nonconventionalmethods, tech-

niques, systems, and machines for improving scientific and

lechincal informatinn Innclions under each of the other three

cillegories, ;Ind dlso includes reseinth and development of a

lund,onental nidure in the area of sdyntihc information. 11

also covers the conduct and support of studies and surveys to

identily broad and specific: ospects of scientific information

lurid/terns. Examples of iictiv dies included under this cate

gory me as follows:

development and lesling of machines, devices, and tech-

niques for storage and retrieval of information and data:

linguistics research lOcused on information jancessing;

language and machine translation:

information theory;

;tnluiicmmmi inteiligen.u;

logic mud swilchitig theory;

operations or systems research on schoudic and technical

information systems and phicesses:

doc:anentill ion or document storage and rotrie al:

hilrary S1:11011:e;

net work design,

stitches of subject classification and indexing schemes; and

studies III scienlilic and technical information communica-

tion systems

Note: Research iuuth development conducted al document&

tom cinders, libraries, and specialized information centers

should be incholod hut not the costs associated with estab-

lishing new centers or systems (nice past the development

stage, As soon as any new system mov 'no of the experi-

menIol phase and ink the operational phase, its costs should

he reporled under the appropriate category and subralegory

above and no longer tinder this category,

CHANGES IN REPORTING

Responses from the agencies in this survey, as in the pre-

vious ones, reflect updating of estitnales for the latest Iwo.

years ol the previous report. Such updating is normal am the

budgelaY 1,Ydv. In addition, from lime to time responses

hate reflected reappraisals and revisions in classification of

various phases ol agencies R&D' programs. IVIom thus has

occurred, the National Science Foundation has revised prior-

year data to maintain consistency and comparudidit s' wit h the

!mkt recent reporting, Since no statistical inquiry is free of

problems of con;:epts and definitions for the respondents,

revisions to improve the reporting are encouraged bv NSE...A

significant revisiim in r9urfing was made hy NASA in Ihis

present stirvey.

The character of work totals reported hy NASA for the

1q75.77 Federul Fonds SOliTy reflect a major change in the

NASA concept 41416: research, appliedresearch, and devel-

opment . Most major NASA projects iii.rivivy calegoriied

entirely as development since they primarily generate outer

ledin0101.1y. 111 former years _substantial portions of

these projects were 'classified hy NASA as basic research or

applied research. Since NASA programs mmii sizable, the pro-

grin shifts hils'c resulted in lower shares for hasic research

and apphed research within 1 lie Federal. R&D total and a

larger Share dovelopmeol. NASA is in the prncess of revis-

ing buret Musty reporteil R&D totals by character of Wod SO

111111 1:111.1111Ird6 11111d are iivailoble for historical reference

and trend analysis purposes..In this report the revision

data forLiscal years R163, 1067, Hull, 1971, 11173, 11175, 1076

and 1977 had been completed, and comparable data for fiscal

years 19611, H1711, 11172, and 1074 were scheduled for revision

and MI:111SIOn 111 111.11 FrIla111 1,),olls report I Volume

XXVII

LIMITATIONS OF THE DATA

hinds tor research, development, and otherscient i be act iv7

1111,s are reported oil a 3-year basis comparable xv Oh the It177

bodge!, upon 1%1,1;1111w based. The respondents hove

reconciled the data reported here with amounts for scion! if it;

activities shosyn in The Nudge( I tI I r S COnt1f (I-

1111'10, F1S1'111 YvOr 1077. TIP! dmounls reported fa each rear

indicate 1 he obligations or outlays incurred ill that yen.,

regardless of svhen the fonds xyere authorized or received by

an agency und regardless id tvhether or not the funds svere

itlentified 111 the agency's budget siut.cifindly for research,

deVelopmenl, R& It plant, or scientific and technical informa-

tion act i yi

Data sullmitted by the Federal iigencies fur 1975 an, consi-

dered to he actual since they represent essentially completed

transactions. Amotnits reported for 1076 3161'1077 me esti-

males in that they are subject to further approprial ion, appor-
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}loth the CASE ad Fluids riporls provide ilina on

ohlig.11 inns [or resc.indi iind .11111 R&D

Hal 10 universilies and nolleg,es Ill univasily-

administered Reseorth snil Des elopmeni

lt'nic'i I luluR1)C;s1. ;111, CASE, repurl, luitytiver, is hoed on

oblig.i1ions of Frilerul ageticies 10 egli

nisi mown, vhili. Ennils reinirl is comodwil ivithi

tililit.idlions to unisorsilio uiuil :iihltis iis a performer group.

The LASE, 11)01.1 ulso mr.luiles I WI (is non -1'&1

such ds si,ience eilocalion and nonscieno. simpurI. Eurlher,

(hi, CASE slinly is kisell on nipurls 01 only 14 igniivies Ui

Delsirlinenls nh Agrirulliire; Coninnirce; Defense; 1 leii1111.

sod Wane; !lousing und I Irliiin

1111, 1,dlinii; and Tisinsporldlionillni Eneri,y Resisuich

Ileveliminen1 ion; the Environmen1,11

lion .Ationi:v: ad rliiminis-

notion: I 111' Om Agioui,v lor

Intimodt I Rogilltilory Com-

'ails is composed of obligations of

.111 d111-4cs. T111' 14 ntispimiliolls for CASE, ;mown hir more

limn !III perren1 dlii I't'thni',th R&D Midi lo universities inul

01111.!4es und .111 uilliiiiIupiS In universily-

ddinitnslervil

The iiilleren1 reviling priweilures hasp. led 10 dilierent

tihitlihiils being reporleil by CASE ,mil as lid.

hiss s:

.1. The hchiiI ions for research ail iliielolmien1 In unit en.

,111(1 inilleges repaid kr Funds m 11175

lo S2,411,1 million. iir SIF111 millmn Illicit liufli Hie

dmounl reported for CASE, 11.11.1 III !his difference run be

lo anilions in I 111, amounts reporled by 1111.

Ndliond Inslilules iif 1 leall 11 1 1 lEAVI.The l'eileroll'innis R&D

tiodl Iii Me VIM:lid tiles ol 1 Ira1111 Included Innurs Ior

Cumeisil 1V11' ch Stipinirt CASh; 'hose

\,ere iii I ilegory il "geniirrl support lor

yuelive," ts lot h is di non -1& D drer tinder the (ASE ilefinil ion.

h. The R&1) 110,11 in unit ersilydilinimslertid

FFROC's reviled hurl:n(1cm] Funds lv S935 million in 1975,

or 5 111 million less I hun reinirIed I or CASE. For Feilifid

Fonds hlli lIhdlutu sIn ontrilyled i NAS.A's 11.I Propulsion

w,is Wit ludell iii 1111 nurtii-viirloruier isifegories

tintlilv iniluslry 1 %shill, lur CASE Iln. subrunlinmed dinounl

\,ry bflt 1411 Me R&1) oblig,nions 111 EFRIll;'s

1efell 11; 11111 i rnsullt.s.

4. Thy to1.11 (S1)1114.111 libIN,11 ions to unit viisilies ,ind

leges 1)114It'd Inn Figlonoi ivtoi 511, million III 1975, in

less (lido 1hr duriuni itit nh'd liir CASE.

11111,10i.11 llh1Il,mlIiilIwiluItubsit EllY1rs.filministepd

1it \ slties eidleges reported MI ds

oin In Plt tI 54 million Dire thou iem,ried for

CASE,.

Ilmi folloiniq Idittors sliccuhil ihsi he nonsidereil in

rompuring 1hr data divining, in Ihe Iwo [Tills:

For Federal holds each ogiolcv includys in its mull obliigo

lions Ilin simiunmmis trimslenu'd lo ill her agencies for lurIlier-

mire 01 Is work, dud the ntis' is ini u niuiins II nol rennr1

10116 Iranslerreil In ikon. On 1 be oilier !bind, III 1111. CASE

sm'vey. tbild renorleil by lice !hid molly

1111,11 distribution of 1111, kinds it u given insliblion.Tbus, liv

,
CASE survey, dgeannis included funds nankinl from

inher iigniures, and 1. Lluded hinds thinsl erred 10 ulher agen.

gigs, I 111, reverse ol hi Feder& Hinds pravss. While such

lransInes should balance escll Hot 11111 iv rosidling

changes in told R&U Ihese vurying retnirling

[inn:tines do add lo possibilil y bet tylom lbp

\v°

TM' CASE roptods, m most insl prepolvd hy dib .

feren1 orriniimyl units suillmiru each agency I him 1 hose liii
prepare 1 111! Federal Fudils respunses, Eurtherinore, die CASE

ddlii ate rollneled severdl huciblIlis isirlier !hail Ihe Eidcrul

hinls AllIonigh. in Ihnory. Ihese cundilinns in

themselves shnold nol,ledil 10 reporting dillerenres, in prin.-

dif lerent,es hI ti ise.

1:!.1 S1'1;1111, ANALYSES, B1 1 11 ;11 OF Tin.: I lNFITI)

STAHS

lu d sedion ti Siteniol 1hr Cin1i11

Slides Coyertunem, lin I 111iin cl Nliimigenuinl did lludgel

IlIhIl pulilishes nslini.oes 01 ohligtilions uiul 0111lays Ior

developmenl. phult. 1 1m\ eker, the (Lila in

Andlysis I': Federal Reseal]] and Des elopintinl Intl

ginins" in llie 1977 !nudge! 1111 butt provnle ;IS 1911111 1/I4dil fill

1.11.1r,itIrr 1,1 \sitik or periormers ;111(1 liii

1111(11'111,11 ili11 on 01 or NPItLIiiIliIul (list ion,

1 !myna, "Sri 1.11 Andl;sis 11- ,ind reiler01 l'unds iclili,s n

!HMO ion hir o'spitri.li doll ilevelopmem and lor

Rult pkitil. Thr estinriles bin rosenfch dud develmiment pub-

lislied ill lIe !ISA 141/01 Is .11.1' pupil though minor

dIllatmens 11,1 evisalic dillerenres lieiween the lii 1 Is

in' ,is

Tolol RH/ ohlol lusH

(1(41ors

EY 1975 El

Funds 11.1.11 152 1

Speorl ,-\tiiItu 11 lo.0 1.3 ,:t1 5
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(3) AN ANALYSIS OF FEDERAL R&D Ft IND,ING BY Fl INC-
TION. FY 1969-77

NSF has published a report under the above title, providing
an analysis of Federal R&D obligations by functional catego-

. ries. The annual Federal Funds series, by contrast, reports on
Federal R&D obligations by agencies but not by functional
ciitegories. The R&D obligations data for 1969-77 in the tont:-
lion report were based on information submitted by the agen-
cies for the Federal Foruls series. Thus. the overall R&D obli-

_gallons are the same for thy same years covered in both
reports.

(4) OTHER REPORTS

a. Individual agencies may classify their 4&Dprrdtns for
purposes other. than tlmse for which the Federal Funds survey
is conducted. Definitions and guidelines that are suitable to
those other.porposes may result in information that is not
comparable with the data transmitted to the Foundation for
Federal Fttrals. .

b. The Budget of the rutted States Goverrunen t, Fiscal N'eur
1977 is the source of data on mitlays, but the NSF definition of
relatively uncontrollable outlays differs from that of OMB in
that OMB designates outlays from prior-year contracts and
obligations as relatively uncontrollable, whereas NSF con-
siders this category of outlays to be initially controllable and
therefore different in concept from fixed-cot and open-ended
programs like social sedurity, veterans compensation and
pensions, and interest on the national debt.

The latter class of outlays are uncontrollable in that a
change in their disbursement requires a change in existing
substantive law. All outlays which require appropriation
decisions by theCongress. hoWever. are co isidered by NSF to
be relatively can1rollable; such outlays cover all R&D
programs. See 'Elie Budget, 1977. p. 354.

SOURCES

Uinta on R&D funds in this report for years prior to 1952
were compiled by the Bureau of the Budget, which later
became the- Office of ,Management and Budget, and subse-
quent data were based on NSF surveys. These data have been
published in previous issues of-this series. bufcertain adjust-
ments have been made to achieve comparability with the
latest reporting concepts evolved by the agencies.

Supplementing the statistical 'data collected through the
NSF survey of Federal agencies, a variety of. sourctis were
used for the text onhis report, including the narrative state-
ments stibmit ted by the agencies in the NSF surveY, pub-
lished records of testimony presented by agencies tocommit-
tees of the Senate anti the I louse, t/\"ie 1977 Budget Appendix.
and personal confiwts with agency,respondents.
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APPENDIX B

Federally. Funded Research

and Development Centers,

Fiscal Years 1975-77

Departnwnt of Defense.

OFFICE OF THli SITRET,ARY 111.' DIHNSE

Administered by other nonprofit institutions:

Iristlirilt Ior Ilelonse AndIvses 1111AI

DEPARTNIENI OF THE \ An'

Administered by universities and colleges:

Apphed Physio 1,,thormor% Ilohns 1lopkins Int% erilly

APPIIP4Ryseitrch Lthor.illor'v 1Peonsylidnid Sldle I.Mivor-

sity1 .

:,Cenler for tids,d Aimk ses 11:111 Vt'Pili

111',I'AIMIENT 01: l'HE AIR Ft

Administered by universities and colleges:

1,inColn 1,ts,11 husehs hydift( e 01 hnel.

ogyl.

Administered by other nonprofit institutions:

AprosparyTorpordnoll

Andlyth. Services. In IANSI)R

NtITR1; tiorporM ion

RANI) Corporation

lzd

Department of Health, Education, ;10(1 Welfare

NATIONAL INsf mriEs UI ilEA1:11(

Administered by industrial firms:

Frederick Cour Resedrch Cenlet {1,1Iton 1111)11116,

Inline IndusIriesI
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nlysIf
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Nat ional Aeronautics and Space Administ ration
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National Science, Foundation
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APPENDIX C

Statistical Tables

Part 1

Federal Funds for

Research, Development

and R&D Plant

62

RMARCH, DEVI lOPNIENI, AND R&D PLANE

Cl. Overall 011111,IN: ikudi Mrs 1975, 197k

and 1977 ..... ..... .....

C-2. By agency: fiscal years 1975, 1976, and

1977 ..... ...........

RESEARCH AND DEVELOPMENTAGENCY,

CHARACTER Of WORK, AND PERFORMER

C. By agency: kcal years 1975, 1976. and 1977 ..

Ely agency and c haracter of work: fiscal

year 1975 ....... , .......

C-5. 13y agency and chara; ter of wok kcal year

1976 eskmared)

C-6. By agency and character of work: fiscal year

1977 (eslimared) ....

C-7, By agency and performer: fiscal year 1975 ,

C-8, By agency and performer: fkcal year 1976

estnnated1 ....... .

C-9. By agency and performer: fiscal Year 1977

(estimated) ....

Talk. RESEARCHAGENCY. PERFORMER. AND

III LD 01 SCIENCE

C-10, Bs agency and performer: fisc al year 1975 ,.

C-11. By agency and performer: fkcal year 1976

(estimated) ..................
C-12. By agency and performer: fiscal year 1977

(estimated) ,......, .......

C-1 3. By detailed field of science: fiscal /years 1975,

1976, and 1977 ...... , ........... .

C-14. By agency and fiekl of science: fiscal year

(-15. By agency and lield of science: fiscal year

1926 (estimated) . ......

(-16. By agency and lield of science: fiscal year

1977 (estimated) .....

C-17. Psychology and physical sciences, by agency

and detailed field of science: fiscal year

1975

C-113. Psychology and physical sciences: by agency

and detailed field of science: fiscal year

1976 (estimated)



C-19. Psychology and physical sciences, by agency

and detailed field of science: fiscal year.

1977 (estimated)

C-20. Life and environmental sciences, by agency

and doailed field ol science: fiscal year

1975

C-21. Life and environmental sciences, by .agency

and detailed field of .science: fiscal year,

1976 (estimated)

C-22. Life and environmental sciences, by agency

and detailed lield.of science: fiscal year

1977 (estimated)

C-23. Engineering, by agency and detailed, field of

science: fiscal sear 1975 ............

C-24. Engineering. by agency and detailed Ovid 01

science: fiscal year 1976 (estimaled) ..

C-25. Engineering, by agency and detailed fiekl of

. science: fiscal year 1977 (estimated) .....
C-26. Social sciences, by agency and detailed field

of science: fiscal year 1975 .........
C-27. Social scionces,, by agency and detailed field

of science: fiscal year 1976 (estimated)

C-24. Soc il sooces. by agency. and detailed field

of soon( fisc al year 1977 (estimated)

BASIC RESE ARCII-AGE NO, PI RI ORM( R, A \

FILED 01 SCII

C-29.

C-11.

C-32.

C-33.

C-34

C-35

C-36.

C-37.

C-38.

C-39.

Bs agent's and pet Rimier (1st al sear 1975

Bs agencs and pertormen: list al near 1976

I mmaredi

Bs agencs and perfoimer let al sear 197"

(collated) ...

Ifs tititaded field tit st

1975, 1976, and 1977 .

Bs agency and held or science: IN al sear

1975 ....

By agencs and lied ot science. Ins( al sear

1976 testunaledn

Bs aginni s anti t r e k ! ot science: IN al sr:nal

1977 testimaterin

N Ihologs and phs sit al st lent C`,, is ;1011(

and detailed field or sclon«nn Imo! sear

1975

ps5 1hologs and phssu d t nen( es, by agent y

and det,Uled field of science! (Nal sOdr

1976 restunated .

Pssi hologs and phs sit al st nem es. ins agems

and derailed beld of st urn u isl,11 nil

1977 ies11111,1t1d1

He and ellrronmenhil st nem es. lA

and detailed neki or t innis«n: Inn n1 ii

1973 .

C-40. Life and environmental sciences, by agency

and detailed field of Sclellce: fiScal yeir

1976 iestiMaled) .................
(741, Lite and environrmnntal sciences, by agency

and detailed field of sdence: fiscal yeat

1977 (estimated) .............
C.42. Engineering, by agency and detailed field

ol science: fiscal year 1975 ......
C-43. Engineering, by agency and detailed field

of science: fiscal year 1976 (estimated)

C-44. Engineering, by agency and detailed field

of science: fiscal year 1977 (estimated) ..

C-45. Social sciences, by agency and detailed

held of science: fist al year 1975 .......

C-46. Sot nal stIlT(TS, by agency and detailed

fidd of sc ence: fiscal year 1976

e411,11N11 ..... ........ , ..... .

C-47. Solid s iunco, by agency and detailed

field or science: list al year 1977

(estimated) .....

wpm) RISE ARCII-AGENCY, PERFORMER, AND

1 II ED 01 SCIENCE

C-48

C-49.

C -50.

( -51.

( -34

-56

( -54

( -5q

( .611.

lfv agency and poriormer: fiscal year 1975 ...

lin agency and performer: fiscal year 1976

Iplimated) ...............
Br agency .ind pernoinier: fiscal year 1977

l'511111.11cd1 ............ .......
By detailed tield ol s ince: fiscal years

1975, 1976, and 1977 ........ ....... .

Bs agent v and field of science: !kcal sear

1975 .. ....... ...... , . .....
lIt agem y and field of science: !kcal year

1T76 esti mir led)
, ...... .......

Bs agencs and field ol science: fiscal sear

1977 onsentited1

Pssi hologs Ind phs su il sciences, bv agent s

and detailed field ol o ience: fiscal year

1975

Pssc hology and physical sciences, by agems

and detailed held of science: fiscal year

1976 it,st Mixed ...... ........ .......
Psschologs and physical sciences, by: agency

and detailed tick) ot science: tiscal year

1977 lestimatech

Lilt, and emironmental sciences, bs agency

and derailed held it st newt,. fiscal W11

1975 ..... ... ..

Tire and Ur. ironmenul wellies. by agency

and detailed held ot science: fiscal sedr

19:6 ieslinn,:redm .

lie and ens ronmental o Mmes. bs agent v

and detailed field or silent e. list al year

1977 I esnmatedi

C-61. Engineering, by agency and detailed field

of science: fiscal year 1975 .:

C-62. Engineering, by agency and detailed field

of science: fiscal year 1976 (estimated)

('-63. Engineering, by agency and detailed field

of science: fiscal year 1977 (estimated) ...

C-64. Social sciences, by agency and derailed

field of science: fiscal year 1975

C-65. Social sciences, by agency and detailed

fiekl of science: fiscal year 1976

(estimated)

(-66: Social sciences, by agency and detailed

field of science: fiscal year 1977

(estimated) , ...........

DEVELOPMENT-AGENCY AND PEREORMER

C-67, By agentI and perloimer: fiscal year 1975 ...

C-60: By agency and performer: fiscal year 1976

(estimated) ....... . ..........
C-69. fly agency and performer: fiscal y,ar '1977

testimatedi ................

R&D PL AN1

C73,

Rn aginnt y: list a) years 1975, 1976, and

1977 ... ......... ...... . .....
Bs agency and performer of the R&D the

plat supports: fiscal year 1975 ...

By agency and performer of the R&D the

plani suppoft s: fist al yea! 1976

(estimated) ......... ........
By agency and performer ol the R&D the

plant supports: fiscal year 1977

lestunited)

101A1 RI SI ARCII PERI ONED AT UNIVERSIIIIS

AND COI EL US- AGE NCY AND E1ELD OE SCIENC1

C-74, By. detailed field of tc mme: fiscal years

1975. 1976, and 1977

C-75. By agent y and field of scien«t;

ve,lf 1975

C-76, Psychology and physical sciences, by agent y

and detailed field of science: fiscal year

1975

( -77, Eile and ens ironmental sciem es, by agent y

and [kakil field of suieflt IV al pal

1975

( -711. Engineering, by agency anti detailed field hi

science: fist ral year 1975

C-79. Social sciences, by agency: and detailed

held of science: fist al year 1975 ...
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BASIC RESEARCH PERFORMED A1 UNIVERSITIES
SPECIAL FOREIGN CURRENCY PROGRAM

.,AND COLLEGESAGENCY AND HELD OF SCIENCE

C-80, By detailed field of science: fkcal years

1975, 1976, and 1977

C-81. By agency and field ol science: tkc al year

1975

C-82. Psychology and'physic al sciences. by agencY

and detailed field of science: fiscal year

1975

C-83. Life and environmental scien«.s, by agency

and detaiW field of science: fiscal year

1975 .

(-84. Engineering, by agency and detailed field ot

science: liscaLyear 1975 .........

C-85. Social sciences, by agency and detailed field

of science: fiscal year 1975 .... .

APPLIED.RESEARCH PERFORMED AT UNIVERSITIES

AND COLLEGESAGENCY AND FIELD OF SCIENCE

C-66. By detailed held of science: fiscal yea (.s

1975, 1976, and 1977 ..... .....

C-87. By agency and field of science, fistal year

1975 , .... ................

C-88. Psychology and physical sciences, by agency

and detailed field of scien«,: fiscal year

1975

C-89. Life and environmental sciences, by agency

and detailed field of science: fiscal year .

1975

C-90. Engineering, by agency and detailed field

of science: fiscal year 1975

(-91. Social sciences, by agency and detailetl

field ol science; fiscal year 1975

FOREIGN PERFORMERSRESEARCH

AND DEVELOPMENT

C-92. By region, country, and agency: fiscal year

1975

C-91, By region, country, and agency: fiscal year

1976 (estimated!

FOREIGN PERFORMERSBASIC RESEARCH

C.94. By region, country, and agency: fiscal year

1975

C-95. By region, country, andagency: fiscal year

1976 !estimated)

132
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C.96, For research and development, by agency':

fiscal years 1975, 1976, and 1977

C-97, For basic research, by agency: fiscal year

1975, 1976, anti 1977 ............ ,

1. -98. For 'applied research by agency: fist al vars

1975, 1976, and 1977 ........... .......

C-99. for development, by agencs: hscal years

1975, 1976, ,ind 1977 .......

GEOGRAPHIC DISTRIBUTIONRESEARCH AND

DI VELOPMENT AND R&D PLANT

C-100. Research, development, and R&D plant, by

geographi«livision and Slate: fiscal year

197 5

C-101. Research and development, by State anti per

forMer: fiscal year 1975

C-101A. Percent distribution to each performer. by

Slate: fiscal year 1975

C-10115 Rercent distribution to each State, by per-

former: fiscal year 1975 . ........
C-102. Research and development, 1)1,,i Stale and

agency: fiscal year 1975 ........... .

C-102,A; Percent distribution of each agency, by

State: fiscal year 1975 . .........

(-10211. Percent distribution of each State, by

agency: fiscal year 1975

C-10.1 Research and development, by geographic

I.
division, State, agency, and performer:

fiscal year 1975

C-104. R&D plant, by geographic division, State, and

performer supported: fiscal year 1975

C-105. R4D plant, by geographic division, State, and

agency: fiscal year 1975

FEDERAL INTRAMURAL PERSONNEL COSTS

C-106. Total research and development, by agency:

fiscal years 1975, 1976, and 1977

(-107, Basic research, by agency: fiscal years

1975, 1976, and 1977

C-106. Applied research, by agency: fiscal year's

1975, 1976, and 1977

C-109. Development, by agency: fiscal years 1975.

1976, and 1977

HISTORICAL DATA

Outlays

(-110, Research. development, and R&D plant, by.

agency: tiscal years 1967-77 . .......

C-111. Research aml development, by agency: fiscal

years 1967-77 ........ .

C-112. R&D plan!. bv agent y: fiscal irs 1967-77

Obligations

C-113, Research, development, and R&D plant, by

agency: fiscal years 1967-77

C-114, Research and development. by agency: fist al

years-1967.77

C-115. R&D plant, by agency: fiscal years 1967-77 .

C-116, Research and development, by character of

workand R&D plant: selected fiscal years .

1967-77

C-117. Total research, by. selected agency: selected

fiscaLyears 1967-77

C.118. Basic research, by selected agency: selected

fiscal years 1967-77 . ....... ......

C-119. Applied research, by selected agency:

selected fiscal years 1967-77 .

C-120, Development, by selected agency.: selected

fiscal years 1967-77

(-121. Research and development, by performer:

fiscal years 1967-77

C-122. Total research, by. performer: selected fiscal

years 1967.77

C-123. Basic research, by performer: selected fiscal

years 1967.77

C-124. Applied research by performer selected

fiscal years 1967-77

C-125. Development by performer: selected f;scal

years 1967-77

C-126. Total research, by field of science: selected

fiscal years 1967-77

C-127. Basic research, by field of science: selected

fiscal years 1967-77

C.128. Applied research, by field of sdence:

selected fiscal years 1967-77

(-129. Resean h and development, by geographic

division ond State: fiscal years 1965, 1968,

1969, 1970, 1971, 1972, 1973, 1974, and

1975

C-110, R&D plant, by geographic division and Slate:

fiscal Oars 1965, 1968, 1969, 1970, 1971,

1972, 1973, 1974, and 1975



NOTES

Estimates for 1977 are based on The Budget, FY 1977, as submitted to

Congress, and do not reflect subsequent appropriations and apportionment

actions,

Details mac mit add to totals because of rounding.

Asterisks appearing in lieu oi figures indicate that the amounts are less than

$50,00a

The abbreviation "Ff RDC" appearing in statistical tables refers to Federa4

unded Research and Development Centers,

Delense gencies sithin the Department oi Defense include the Defense

Advanced Research Projects Agencv, the Defense Nuclear Agency, and the

Defense Communications Agencv,

Departmentwide Funds of the Department of Defense cover the Defense

Civil Preparedness Agency,

The R&D data of the Energy Research and Development Administration

reflect obligations or outlays rather than accrued costs, as waS the case in

previous reports,

I' In tables showing ext ramura! performers, obligations to agricultural

eXperiment stations are included within obligations to universities and

colleges,

131

Wiithin the Department of Commerce, data formerly reported under the

Social and Economic Statistics Administration are now reported under the

Bureau of the Census.

Within the Department of Labor the former Manpower Administration has

been renamed the Employment and Training Administration.

Historical data appearing in these tables for overall research and develop-

ment and R&D plant cover all fiscal years between 1967 and 1977. Historical

data for basic research, applied research, and development cover only fiscal

years 1967, 1969, 1971, 1973, and 1975-77. The reason is that NASA programs

have been reclassified by character of work, Yost of the major NASA

projects are now categorized entirely as development. In former years

substantial portions of these projects were classified as research, either basic

or applied. The NASA prior-year data have been partially readjusted to

reflect these changes. Omitted past years 1968, 1970, 1972, and 1974 will be

included in next year's Appendix Tables C and D for federal funds, Volume

XXVI.

The current appendix tables providing data on basic research, applied

research, and development for fiscal years 1975, 1976 and 1977 are not

comparable with data for those categories in appendix tables issued to

accompany earlier federal Funds reports. For trend comparisons, use only

these Appendix Tables C and 0 for Volume XXV and not any earlier ones,
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Table Ct-Summary of federal funds for research, development, and R&D plant: fiscal years 1975, 1976, and 1977

!Millions of dollars!

Item

Actual

1975

Estimates

Item

Actual

1975

Estimates

1976 1977 1976 1977

TOTAL OUTLAYS FOR RESEARCH. DEVELOPMENT, AND Basic Research-Continued

R&D PLANT 19,589.7 21,378.8 23,595,9 Nonprofit institutions 97.3 108.2 112.5

EERDC's administered by nonprofit institutions 4.3 4.3 4.8

Research and Development ...... .... 18,760.1 20.480,2 22,710.8 State and local governments 11.8 13.9 14.1

R&D Plant ................. 829.7 898.6 885.1 Foreign .................... .....
ields of silent('

11.8 13,6 16,4

TOTAL OBLIGATIONS FOR RESEARCH, DEVELOPMENT, Life sciences 776.0 876.9 908.6

AND R&D PLANT 19,865.0 22,512,5 24,726,9 Psychology ....... . ........... 48.5 50,6 53.1'

Physical sciences 616.0 659.6 718.4

Research and Development 19,044.3 21,624,7 23,487,6 Environmental sciences 3311 356.9 3897

Total Research ....... ....... ...... 6,929.2 7,568.3 7,850,7
Mathematics ............... 50.5 62.4 70.5

Engineering 227.9 238.4 266,4

Basic research 2,145.8 2,345.1 2,519.5 ......... ..... .....Social sciences .
72.8 87,0 98.9

Applied research ............. 4,783.4 5,223.2 5,331.2 Other sciences 15.0 13.4 13.8

Development 12,115.1 14,056.4 15,636.9 Applied Research

Performers

R&D Plant ... 820,7 r887.8 1,239.3 Federal intramural' 1,767.5 1,898.3 1,949.4

Industrial firms 1,194.8 1,321.2 1,376.8

Research and Development FERDC's administered by industrial firms 108.0 143.4 157.9

Performers Universities and colleges 1,039.5 1,103.2 1,081.1

Federal intramural' 5,394,9 5,923.4 6,060.2 EFRDC's administered by universities and colleges . 215.8 246,1 '268.4

Industrial firms 8,385,3 9,917.0 11,146.6 Nonprofit institutions 293.6 326,2 316.9

FFRDC's administered by industrial firms 728,6 859.3 961.1 FEROC's admirUstered by nonprofit institutions . , . 60.3 58.7 58.8

Universities and colleges 2,402,7 2,568.7 2,643.2 State and local governments 74.8 78.8 87.4

FERDC's administered by universities and colleges . 935.1 1,064.9 1,175.4 foreign 29.1 47,3 34.5

Nonprofit institutions 717.8 743.0 706.5

FERDC's administered be nonprofit institutions .... 219.9 230.1 267.2 Fields of science

,r,..State and local governments . .......... 198.3 234.8 246,8 Life sciences 1,673,9 1,831.6 1,789.6

.....Foreign 61,6 83.4 80.5 Psychology 85.1 81.9 84.2

Physical sciences .... .......... ... ........... 409.2 444.0 475.9

Research Environmental sciences 321.7 336.2 355.4

Performers Mathematics 77.6 80.5 84,0

Federal intramural' ... 2,412.3 2,590.6 2,676.5' Engineering 1,813.5 ' 1,971,5 2,039.6

Industrial firms ...... . . . ..... ........ 1,267.1 1,411.0 1,500.0 Social sciences .... .............. ...... , , 230.6 277,2 284.0

Ff RDC's administered by industrial firms 140.9 179.0 196.6 Other sciences 171.7 200.2 218.7

Universities and colleges ......... 2,140,9 2259.6 2,324.0

FERDC's administered by universitio and roll eges 421,0 476.9 5082 Development .

_

Nonprofit institutions 390,9 434,4 429.4 Performers

FFRDC's administered by nonprofit institutions 64.5 63.1 63.6 federal intramural' 2,982.7 .3,3.32,9 3,383,7

Stale and local governements 86.6 92.7 101.5 Industrial firms 7,118.2 8506,0 9.846,5

.......Foreign 489 61.0 50,9 fERDC's administered by industrial firms 587.7 680.3 764.5

Universities and colleges 297.9 309.1 319.2
_

fields 'of science fERDC's administered by universities and colleges . 514.1 588.0 667.2

Life sciences ....... ... 2,449.9 2,708.5 2,698.2 Nonprofit institutions 326,9 308.5 277.1

Psychology ....... ..... 133,6 132.5 137,2 ff ROC's administered by nonprofit institutions 155,4 167.0 203.6

Physical sciences ....... 1,025,2 1,103.6 1,194.3 State and local governments 111.6 142.1 145.3

Environmental scien«.s ............ 652,8 693.0 745.0 Foreign 20.6 22,5 29.7,

Mathematics ....... ......... 136.2 142.9 154.5

Engineering ........ ..... 2,041.4 2,209,9 2,306.0 R&D Nant

Social sciences 303.4 364,2 382.9 Performers supported

Other Sciences ... ..... ..... 186.7 213.6 232.3 Federal intramural 346.8 387.9 345.8

Industrial firms 62.3 95.3 144.4

Basic Research EFRDC's administered by industrial firms ........ 229,7 205.6 212.5

Performers Universities and colleges 35.9 31.1 33.3

Federal intramural'. 644,7 692,3 727,1 FERDC's administered-by universities and colleges , 131.8 158,0 292.6

Industrial firms ....... ....... 72.4 89.8 123,1 Nonprofit institutions 10.5 6,2 4.9

FERDC's administered by industrial lirms 32,9 35.7 38.7 ENDO administered by nonprofit institutions ... 3.6 3,13 5.8

Universities and colleges 1,065,4 1,156.5 1,242.9 State and local governments ,2 l2)

FERDC's administered by universities and colleges 205.2 230.8 239.8 Foreign 111

'Inibimubd ,etedbes toot coil, A111(1.11111 iih 1bl .111'111,11111,011111 it M1,1111111,41 and 1.111(.1111Q1.11

plogNiMs by I pdpial yolso11111.1.1" 151'1I .11 .11111.1111111.1111111.11111.1tWITIVIII.
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TABL E 0-2. FEDERAL FUNDS EOR RESEARCH, UEVEl OPMENT, AND SCD PLANT , BY AoiNCY: F ISCAL YEARS 1914, 1970, ANO 1071

I mILL 1.145 tiF CAL

AGENCY 4.50 SUBDIVISION ACT DAT ,

.1Y/11_

01,51

u4L1UATLUtta I 2t1LLAY.5

1.:,ILIALLa 1 AL 10At . I L'IlmAIL:
ic,_ ..1. _Itill. _1, _ITts A. 1146____1_11,11

TOTAL, ALL AGENCIES bc 1114. 5 24, 716.9 I I Mow). 21,318.8 23,545.9

DEPARTMENTS

DEPARTMENT OF AGRICULTURE, TOTAI 514.1 510.1 424.4 SOO. IT 1 H. 1,

AGRICULTURAL RESEARCH SERVICE. 285.0 269.5 232.8 269.9 282.9
LC/OPERATIVE STATE RESEARCH SERVICE. 121.1 114.2 122.3 '115.6 111.9 123.6
ECONOMIC RESEARCH SERVICE 24.1 25.1 22.2 24.7 25.0
FARMER COOPERATIVE SERVICE 1.2 1.3 1.3 1.2 1.3 1.3
FOREST SEAVICE 431.5 80.9 NR.9 92.3 83.6
NATIONAL AGRICuLTuRAL LIBRARY .1 .1

STATISTICAL REPORTING SERVICE 1.2 2.0 2.0 1.2 2.0 2.0

DEPARTMENT DF COMMERCE, TOTAL. 2.241.9 239.0 224.6 239.4 230.1

BuREAU OF THE CENSuS 1.2 1.3 1.0 1-2 1.3
ECONOMIC DEVELOPMENT ADMINISTRATION 10.3 15.) 6.4 15.0 14.7 11.9
MARITIME ADMINISTRATION 2.4 21.5 2E3.9 19.2
NATIONAL BUREAU OF STANDARDS 44.6 5 0.8 50.3 47.2 48.4 50.4
NATIONAL FIRE PREVENTION AND CONTROL ADMINISTRATION 3.6 (5.1 2.4 4.2
NATIONAL OCEANIC AND ATMOSPHERIC ADmINISTRATON 135.1 149.5 121.1 136.6 139.6
OFFICE OF MINORITY BUSINESS ENIERPKISF 4.6 1.9 1.9 1.8 3.0 1.9

OFFICE OF TELECOMMUNICATIONS. 1.3 1.4 1.1 1.1 1.1
PATENT AND TRADEMARK OFFICE .5 .4 .4

DEPARTMENT CF DEFENSE, TOTAL 3,179.0 I 0,084-0 11,564.4 9,363.5 9,684.4 11,469.0

DEPARTMENT OF THE ARTAV 1,920.7 2,053.1 2,4155.2 2,043.3 2,071.5 2,405.7

MILITARY FUNCTIONS 1.901.5 2,6/R.0 2,453.2 1,072.2 2,05h.3 1,390.6
1

ROT LE APPROPR TAT IOW 1,425-5 1,F; 2,331./ 1,944.0 c.-737.0
PAY AND ALLOWANCES OF MIL I TARN PERSONNEL IN RSO HE,. )4.2 h4.1 69.1 92.1
MIL I TART CONSTRUCT IoN 15.0 14-1 24.3 21./ 19.0 11.5

CIyIt FUNCTIoNs 12.71 I . 15.2 11.R 15..' 15. 0

OEPARTMENT Of THL NAVY 3,102.8 3,4.54).4) 4,027.1 3,123..3 3, 2t,t3. 3 4,118.5

ROT (.E APPROPRI AT TUNS 3,042./ 3,914.7 1,145.0 4,007.0
>Ay 351 A L L 11WANCE::. Cif- M/1 I TART PERSUNN4I IF, .0.1) 90.6 75.3 qu.J 92.1 95.9 91.
7.111 I TAR), CL;NSTRuCT ION 1-,.1 IJ.4 11.H 1 .T4.6 11.9
',RECTAL f/IRE IGN CURRENCY PEI-GRAM . I ..5 3.1

DEPAR TMENT OF THE 1 1,s94.1 3,55/.6 3,017/.1 3,/40.3

ROT LE APPRDP11 I AT ION' 3,31 3. F,414.0 1,414.3 3,31).9 .1q.4)
PAy 11172 ALI .1mANCEr, UF Mil !TAFT 11111 ,0T141L IN RT. . ) ._40. I .sl.' ,:-t% 1
m11 HATO' CONSTTFUCTION 113.9 424.1 15.1

DEFENSE AC6N1 1E1 ,17 c9 5 . 554.9 ,19.1i 677.2

RDILE APTRkjpRTATIoN,
RAY AND AL10mANLES OT mIlITAs0 vskSoNNTI IN 6,3
mILITARY Li.Y,TRuCTICN

11..J
.3

.1

F 1 I . /
/..

.71

7. ,

DERARTMENTmIDE FOND I. 1.1 1 .J 3.2 1.

DIHECTGR 11F TE.',7 AND TVAIOAT1..5, 1.1135,4 H 1 26.3

DEPARTMENT 07 8EALT1, sUJLAI 105, ANL miLVAPT, TOTAL ,',llT. '43 1.1 ,554.6

ALCOHOL CRUD 413000 ANU RENT Al 4,4AL T tt Attm IN I TEt'A T I 135.4 14..1 114.1 114.5 1,'N.4
GENIE 13 FOR DI %V.V.,. (....INTROI 'J./ 52.9 44.4 4 3 . 42.1
FOOE. ANE) t)Rui, AGM INIST.A ION 46.6 26.3 30. /
HEAL I H kES(1ULET, ADMTNIS I 4 AT 1E,', 3. 3 63.2 14. / :9.9
HEALTH SEP wICE 5 ALLMINI 5TRA 11.3 1 /. ) 14.9
NAT 14...,NAL INST ITUT E EIO i LUCA T 0`,.3 11.0 12.J 91-1.

NATIONAL INS TI TuT ES JO HEAL it, 1,461.50 t, 1,4714.4 12.2
DEE ICE OF EDUCAT ION .5. 30.0 53.1 /.
OFF ICE OF HUMAN DEJELl.PRi c4.3 /4.3 434
OFFICE 30 I HE1 A3...315TA,il ',4 LP/ I APT F t-t; :our AT IL!. 13. I 11.5 11.1
OFF ICE OF I tiE SECRETAR' 2477 32.0 41.

SOCIAL AND REHAEI I IT AT ION t't !Lit. 1 ,.1
SJ:IAL SECURI TY 4LmINIsT..4.11uN I.

DEPAR TmENT Of HJU;I!.1, ANC. 111.1145 1_7V717,134.C.FT , . 61.1 / 571. / -3.1 1.F1

DEPARTMENT CF THE INTER I ,0 A t ,1 4.1 324.4 1231.1

BONNEVILLE POWER 6.1 M./ 4.1 4. 7
BUREAU (IF LAND mA.NA.FmL-Nt 1.2 .H

BUREAU OF MINES I I.* / 1111.4 1, N.
BUREAU OF OUTDOOR REL4F3,41
BuREAU Of RECLAmAl TL.FT S.0 4.0
GEOLOGICAL SURVEY 114.T, 114.4 Ils.s 101.9 11/ .. 114. Fi
NATIONAL PARR SERV ICT s. 8.4 9.6
OFF ICE OF THE SECRE lAST' I./ 1.1 1.4 1.5
OFFICE OF AT ER RE :4F.A1.(.4i ANu I4 L,t1(11. r 157-5 .1. /

uNI TE LF STATES FIsH ANL, .111)111 . 4.4 21.4 .21.0

DEPARTMENT OF JUST ICE, I rut) s . 1 Ni.. 42.9

BukEAU Of PRISON' I . , 1.6

DRJG ENFORCEMENT ADMINU,T.',A1 TON 1.4 ../ 3.0
FEDERAL BUREAU OF INw( STIDATIHN .h I. I

IMMIGRATION AND NATURA1 I:AT135 S141.51 .1 .1 . .4

LAW ENFORCEMENT ASSP.TANLT ADM PiFJ.AT I35. 51./' 3 4 . 43. ) 36.6
I. L.

CONTINUED ON NEAT PAGE



TABLE C-2. FEDERAL FuNDS FOR RESEARCH, DEVELOPMENT, ANO RED PLANT, BY AGENCY: FISCAL YEARS 1975, 1976, AND 1471

(MILLIONS OF DOLLARS)

- CONTINuEO

AGENCY AND SUBDIVISION Tc-i-u;17, I

I

_______
ZTITAZ, -7

DEPARTMENT OF LABOR, TOTAL 25.4 30.1 34.2 25.4 30.1 34.2

BUREAU OF LABOR STATISTICS. 1.8 1.4 1.7 1.6 1.4
I

1.7
EMPLOYMENT ANO TRAINING ADMINISTRATION. 15.5 15.8 15.8 15.4 15.8 15.8
EMPLOYMENT STANDARDS ADMINISTRATION 3., 5.4 5.5 3.2 5.4 5.5
LABOR-MANAGEMENT SERVICES ADMINISTRATION .8 2.6 2.8 .8 2.8 2.6
OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATICN 2.0 2.3 6.3 2.0 2.3 6.3
OFFICE OF THE SECRETARY 2.0 2.4 2.2 2.0 2.4 2.2

DEPARTMENT OF STATE, TOTAL 27.9 31.5 33.4 28.0 24.9 26.6

DEPARTMENTAL FUNDS 1.2 1.5 I 1.5 1.2 1.5 1.5
AGENCY FDR INTERNATIONAL DEVELOPMENT. 26.7 3u.0 31.9 27.4 23.4 25.0

DEPARTMENT OF TRANSPORTATION, TOTAL 324.E 3q.6 366.1 339.2 382.3 347.5

FEDERAL AVIATION ADMINISTRATION.... 1215.0 106.3 112.2 113.7 1113.0 109.9
FEDERAL HIGHWAy ADMINISTRATION 45.1 47.6 41.6 26.8 54.9 42.8
FEDERAL RAILROAD ADMINISTRATION 39.4 81.3 53.0 51.1 54.7 41.8
NATIONAL HIGHWAY TRAFFIC SAFETY 1.114I1STRATION 34.0 49.2 42.5 15.2 46.6 40.8
OFFICE OF THE SECRETARY 91.3 33.7 29.9 14.5 34.1 29.1

UNITED STATES COAST GUARD 16.5 151.5 19.3 16.1 18.5 18.5
URBAN MASS TRANSPORTATION ADMINISTRATION 46.4 56.0 70.0 60.9 55.5 64.6

V ,

DEPARTMENT OF THE TREASURY, TOTAL' 1.7 1.8 1.6 1.1 1.8 1.6

BUREAU OF ENGRAVING AND PRINT/ING.. 1.1 1.8 1.6 1.7 1.6 1.6

OTHER AGENCIES

ACTION .1' .4 .1 .5

ANISORy COMMISSION ON INTERGORE4NmENTAL RELATIONS 1.2 1.3 1.4 1.1 1.4 1.4
CIVIL AERONAUTICS BOARD .4 .5 .5 .4 .5 .5

CIVIL SERVICE COMMISSION 4.4 4.7 3.9 4.4 4.7 3.9
COMMUNITY SERVICES ADMINISTRATION 48.0 39.0 39.3 49.4 39.0 39.0

CONSUMER PRODUCT SAFETY COMMISSION. 7.9 6.0 6.4 7.9 6.0 6.4
ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION 2.464.8 3,241.6 3,918.9 2,271.5 7.805.6 3,479.5
ENVIRONMENTAL PROTECTION AGENCY 4,59.7 318.5 ,50.3 218.6 327.9 303.0

FEDERAL COMMUNICATIONS COMMISSION _ 1.1 2.0 1.6 .8 I 1,.', 1.6

FEDERAL ENERGY ADMINISTRATION. 1.1 3.0 6.1 1.0 3.3 5.6

FEDERAL HOME LOAN BANK BOARD .1 .8 .8 21 .6 .11

FEDERAL TRADE COMMISSION .5, 1.2 1.3 .9 1.2 1.3

GENERAL SERVICES AOMIN1STRATION ) 1.8 1.2 2.9 2.7 1.4 2.8
LIBRARY OF CONGRESS 2.6 J.0 3.6 1.5 3.0 3.4

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 1,237.1 3,5313.1 3,0/J.7 3,205.5 3,517.2 3,616.0
NATIONAL SCIENCE FOUNDATION 018.1 664.3 740.7 600.4 651.8 679.8
NUCLEAR REGuLATORY COMMISSION 61.2 110.5 122.4 58.5 90.3 106.5
OFFICE OF TELECOMMUNICATIONS POLICY. 4.1

I 3.1 2.1 4.1 3.1 2.7
SMALL BUSINESS ADMINISTRATION .2 .6 .6 ., .t, .6

SMITHSONIAN INSTITUTION 25. I 28.0 33.8 :4.9 29.5 31.6
SPECIAL ACTION OFFICE FOR"DRUG ABUSE PREVENTION 3.6 I 14.9 9.2

I $

TENNESSEE vALLEY AUTHORITY 28.8 I 35.0 30.5 17.2 4,..1 I 31.0

UNITED STATES ARMS CONTROL AND DISARMANENT AGENCy 1.3 1.6 I 2.1 1.0 1.6 I 2.3

UNITED STATES INFORMATION AGENCY. .1 .1 I .1 .1 .1 I .1

VETERANS ADMINISTRATION 5 /, 115.8 I 105.2 97.0 115.8 1 105.2

1 L 1 1___ 1._

INDIC,ATES AmOcte LESS THAN $50,000.

SOURCE: NATIONAL SCIENCE FOuNDATIA.



TABLE C-3. FEDERAL FUNDS FOR TOTAL RESEARCH AND OEVELOPMENT, By AGENCY: FISCAL YEARS 1975. 1976, AND 1977

AGENCY AND SUBDIVISION

TOTAL, ALL AGENCIES....

(MILLIONS OF COLLARS)

DEPARTmENIS

DEPARTMENT OF AGRICULTURE, TOTAL

:AGRICULTURAL RESEARCH SERVICE
COOPERATIVE STATE RESEARCH SERVICE .
ECONOMIC RESEARCH'SERVICE
'ARMER COOPERATIVE SERVICE
FOREST SERVICE
NATIONAL AGRICULTURAL LIBRARy
STATISTACAL REPORTING SERVICE

DEPARTMENT CP COMMERCE. TOTAL

BUREAU OF THE CENSUS
ECONOMIC DEVELOPMENT ADMINISTRATION
MARITIME ADMINISTRATION
NATIONAL BuREAu OF STANDARDS
NATIONAL FIRE PREVENTION AND CONTROL ADMINISTRATION
NATAONAL OCEANIC AND ATMOSPHERIC AOMINISTRATCN
OFFICE OF MINORITY 8USINES5 ENTERPRISE
OFFICE OF TELECOMMUNICATIONS
PATENT AND TRADEMARK OFFICE

DEPARTMENT OF DEFENSE. TOTAL

DEPARTMENT OF THE ARMY

MILITARY FuNCT IONS

ROTLE APPROPRIATIONS
PAY AND ALLOWANCES OF MILITARY PERSONNEL IN R&D

C IvIL FUNGI IONS..

DEPARIMENT Of THE NAVY

RON.E APPROPRIATIONS
PAP ANO ALLOWANCES OF MILITARY PERSONNEL IN RED
SPECIAL FOREIGN CURRENCY PROGRAM

DEPARTMENT Of THE AIR FORCE

RDTEE APPROPRIATIONS
PAy AND ALLOWANCES DF MILITARY PERSONNEL IN ROO

DEFENSE AGENCIES

RDTCE APPROPRIATIuNE
PAY AND ALLOWANCES CF mIl ITARY PEU.IINNLL IN ALI

DEPARTNENTWIDF FUNDS

DIRECTOR OF TEST AND EVALUATION, DEFENSE

DEPARTMENT OF HEALTH, EDUCATION, 842 WELFARE, TC,ID1 .

ALCOHCL, CRUG A8USE ANC MENTAL HEALTH ADMINIT4AIION....
CE41R8 FOR DISFASE CONTROL
FoO0AND DRuG ADMINISTRATION
HEALTH RESOURCES ADMINISTRAT !DN.
HEALTH SERVICES ADMINISTRATION..
NATIONAL INSTITUTE OF ED00ATIE5
NATIONAL INSTITUTES 3F HEALTH .
OFFICE uF EDUCATION
OFFICE OF HUMAN DEVELOPMENT
OFFICE OF THE ASSISTANT SECRETARY FOR EDurAti-N
OFFICE OF THE SECRETAR9
SOCIAL ANO REHABILITATION SfRvICE.
SOCIAL SECuRITv AUMINISTRAIION

DEPARTMENT OF HOUSING AND UR8A9 CEVE1mpmE91

DEPARTMENT Cf THE INTERIOR, TOTAL

BONNEVILLE POWER ACMINISTRATILN
BUIEAu OF LAND HANAGEMENI
BUREAU OF MINES
BUREAU OF OuTOOEIR RECREATIJN
BUREAU OF RECLAMATION
GEOLOGICAL SURVEY
NATIONAL PARK SERVIC6
OFFICE OF THE SECRETARY
OFFICE OF oATEM RESEARCH ANT. TECHN1H 133.
UNITED STATES FISH AND WILDLIFE sEvl,f

DEPARTMENT oF JUSTICE. 10181

BLIREAu OF PRISONS
ORJG ENFORCEMENT AUMINIS14ATI3J '
FEDERAL BUREAU OF INVIsTIGATION.
IMMIGRATION AND VATUMALIZ41104 sfRvICE
LAo ENFORCEMENT ASSISTANCE AbmINUARAIION

_------

...CONTINUE) ON NEAT PAGE

1 GELIGALIQUa- 1 QUILAYS-
I ACTUAL, 1 Wit:TAILS 1 ALTUAL,
1_

19,044.3 21,624.7 23.487.6 18,760.1 20,480.2 22,710.8

420.1

215.4

1.0
10.3
22.9
43.2
3.6

128.0
4.6
1.3
.5

9,012.5

1,896.T

1,885.2

1,798.5
.86.7

3,100.2

3,007.5
90.6
2.1

,513.S

3,271.5
241.5

476.5

4/0.1
L.5

133,.4
42.8
35.9
43.1
11.3
69.9

1,845.5,

45.9
64.,
1Z.6
2E-2
9.6

22.6

62.0

thS.F

6.0
.13

151.3

1.F
114.5

6.4
i./

19.S

140

44.

.6

1.5
1.2
.1

410.9

1

478.4 502.8 417.7 486.2 510.5.

254.8 266.5 228.8 259.o 275.1
114.2 122.5 95.5 111.9 123.8
24.7 25.0 22.2 24.7 25.0
1.3- 1.3 1.2 1.3 1.3

81.4 85.7 68.6 86.7 83.4
A . .1 .1

2.0 2.0 1.2 2.0 2.0

238.8 235.4 214.1 232.3 226.6

1.2 1.3 1.0 1.2 1.3
I5.0 6.* 15.0 14.7 11.9
21.4 19.6 27.1 28.1 17.7
49.6 53.1 45.3 46.9 49.7
6.4 6.1 2.4 4.7 4.2

1,1.7 148.0 119.8 131.7 138.2
1.9 1.9 1.8 3.6 1.9
1.2 1.4 1.1 1.1 1.2
.4 .4 .5 .4 .4

9,905.0 11,225.2 9,210.6 9,496.4 10,787.6

2,067.3 2,425.4 2,053.1 2,042.6 2,380.6

2.055.0 2,412.5 2,041.6 2,030.4 2,368.1

1.965.7 2,318.1 1.057.4 1,041.1 2.276.0
88.4 94.2 84.1 89.3 92.1

12.3 12.5 11.5 12.3 12.5

3.366.2 3,914.5 3.078.5 3,199.7 4,066.1

3,187.0 3 ,874.J 2.987.0 3, 101.0 3,966.0
96.8 98.0 90.3 5:59 97.0
2.5 2.6 1.2 I 2.8 3.1

3, 815.8 4,113.7 3,513. 1 I 3,616.6 3,645.6

3,572.6 3,873.6 3.371.5 3,375.1 3,405.5
2,2.9 243.1 I 241.5 242.9 240.1

606.1 080.7 536.2 607.8 668.0

55o./ 633.5 '5e9.8 60D.4 660.8
7.4 7.1 6.5 13, 7.3

1.1 1.0 3.0 2.0 1.0

24.9 26.8 .5.7
I 26.3

2,8u2.t, 2,541.9 2,09/.4 1,381.6 2,520.6

142.6 117.8 114.1 134.5
53./ I 52.4 44.6 48.4
36.0 38.0 01.6 Y8.6
54.9 34.9 59.6 94.7
15.9 13.2 9.4 17.0
75.0 ,0.3 P2.8 70.0

,,029.5 1,950.3 1,60..8 1.855.7
18.5 111.8 53.1 56.3

,13.3 62.0 47.: 60.,'
IJ.1 13.1 10.6 U.'.

.1 3 .6 8.1 32.5
9.2 4.2 10.1 9,2

.13,..L.0 11.0 21.1

65.1 11.1 55.1 I 63.3

123.0 312.4 3.16.1

129.4
43.1
0.7
29.9
14.9
88.0

1,972.3
77.7
63.4
11.1
29.35

9-2
25.2

'37.6

8.6 4.9 3.3 10.2 4.7
.8 1.3 . i I .J

I 39.0 /E.1 II 8, , 129.1

8.6 33.0 H. CI 0. ri 33.2
118.4 114.9 101.9 111.1 114.8

9.3 I 5.6 6.4 0.1 0.6
2.6 1.1 1;1 1.,, 1.5

2.1.0 19.9 19.2
19.J .:J.1

61.8 H1.11 49. H 42.9

.11 1.9 .8 .9 1.8
4.1 I 3.0

1.4 I.,) .6
.1 .3 .4

3,3.1 3.4.", 35.2 43.3 36.6
_i____-------



TA(LE C-3. FEDERAL FUNDS FOR INAL RESEARCH AND DEVELOPMENT, BY AGENCY: FISCAL YEARS 1975, 1976, AND 1977

(MILLIONS OF DOLLARSI

- CONTINUED

Al.,ENCY AND SOBDIvISION ACTUAL, I_ iSILMW.5 . I Actual., I

1

.....

DEPARTMENT CF LABOR, 101AL 2.4 30.1 I 34.2 25.4 30.1 34.2

BUREAU OF LABOR STATISTICS 1.8 1.4 I./ 1.8 1.4 1.7

EMPLOYMENT AND TRAINING ADMINISTRATION 15.5 15.8 15.8 15.5 15.8 15.8

EMPLOYMENT STANDARDS ADMINISTRATION 3.2 5.4 5.5 3.7 5.4 5.5

LABOR-mANAGEMEN1 SERvICBS A0mINIST1ATION .a 2.8 2.9 18 2.8 2.8

OCOGPATIONAL SAFETY ANC HEALTH ADMIN15T4ATION 2.0 2.3 6.3 2.0 2.3 6.3

OFFICE OF THE SECRETARY 2.0 ,..1 ? 2.0 2.4 2.2

DEPARTMENT OF STATE, TOTAL 27.9 31.: )3.4 28.4 24.9 26.6

DEPARTMENTAL FUNDS 1.5 1.5 1.2
I

1.5 1.5

AGENCY FOR INTERNATIONAL OEVA1UPMLN1 26./ 30.0 31.9 21.1 23.4 25.0

DEPARTMENT CF TRANSFORTATIO/i. TOTAL. 311.6 312.3 351.8 324.5 I 367.2 333.9

FEDERAL ARIATION ADMINISTRATION 101.3 109.2 110.9 114.0 107.5

FEDERAL HI:imioly ADMINISTRAMON.. . 44.7 47.0 40.8 26.4 54.3 42.0

FEDERAL RAILROAD ADMINISTRATIGN 32.4 68.6 42.8 42.0 46.2 33.8

NATIONAL HIGHRAY' TRAFFIC SAFETY ACMINISTRATILIN 34.0 49,2 42.5 36.2 46.6 40.8

OFFICE OF THE SECRETARY 31.3 33.1 299 34.5 34.1 29.1

UNITED StAIES COAST WARD 15.(f 11.9 18.3 15.5 17.9 17.9

URBAN MASS TRANSPORTATION AOTAINISTRATIPN 4,1.1 54./ 68.3 59.1
I

54.1 62.9

DEPARTMENT OF Tmt TREASURY. TOTAL 1.1 1.8 1.6 1.7 1.8 1.4

BLIRIAD pi iNGRAvING ANu PRINTING. . 1.1 1.8 1.6 1.7 1.8 1.6

ITHE;i AGENCIES

ACtION. .2 .1 A .5 A

ADVISORY CUMMISSrN ON INTERGOVERNmENIAL RELATIONS 1.2 1.1 1.4 1.1 1.4 1.4

CIVIL AERONAUTICS BOARD .4 .5 .5 .4 .5 .5

CIVIL SERAICE COMMISSION 4.4 4.1 3.9 4.4 4.7 3.9

C)mmJNITY SERVICES ADMINISTRATION 48.0 39.0 39.0 49.4 39.0 39.0

CONsumER PROOLJOI SAFETY COMMISSION.. . 6.0 5.8 5.6 6.0 5.8 5.6

ENERGY RESEARCH AND DEVELOPMENt ADmINISTRATION 2,072.3 2,804.0 3,279.8 1,860.3 21396.8 31025.6

ENVIRONMENTAL PROTECTIJN AGENCY ... ,57.7 311.1 246.5 207.2 123.7 298.3

FEDERAL COMUNICATIONS COMMISSION 1.1 2.0 1.6 .8 1.9 1.6

FEDERAL ENERGY AGMINISTRATION 1.3 1.3 6..1 1.0 3.3 5. 6

FEDERAL HOME LOAN BANK BOARD . 1 .8 .8 .7 .8 .8

FEDERAL TRADE COMMISSION .9 1.2 1.3 .9 1.2
I

1.3

GENERAL SERVICES ADMINISTRMION 1.8 I 1.2 2.8 1.7 1.4 7.8

LIBRARy OF CONGRESS i.! 3.0 3. b 2.5 1.0 , 3.4

NATIjNAL AERANALJICS AND SPACE APINISTRATIIN 0064.4 3,448.0 3,546.6 31181.2 3,402.4 31550.3

NATIONAL SCIENCE FOUNDATION 595.0 623.1 117.5 571.3 602.4 646.8

.NUCLtAR REGULATORY COMMISSION 64.2 101.0 114.4 55.8 87.9 99.5

OFFICE OF TELECUmmuNICAtIONS POLICY 4.1 3.1 2.1 4.1 3.1 2.7

SMALL 80SINESs ADMINISTRATION .2 .6 .6 .2 .6 .6

SMITHSONIAN INSTITUTION 24.8 21.2 33.4 24.2 26.7 31.2

SPECIAL ALTICN OFFICE FuR DRUG ANSE PREVENTIoN 3.8 14.9 9.2 A

TENNEiSEE VALLEY AUTHORITY 16.6 19.8 22.0 16.5 19.6 22.0

J411Eu JIATES ARM> CONTROL AND OISARmAmENT AGENCY ...... 1.0 1.6 2.3 1.J 1.6 2.3

JNITED STATES INFORMATION AbENCY .1 .1 .1 .1 .1 .1

',MOANS 8JMNI51kATION 94.8 101.3 19.6 q4.8 101.3 99.6

INt1 r.A1ES AMOUNT LtSs THAN 155,0

11014,:E: 1.ATIUNA1 SC1EN(t

1 L 1 A ..1



0-1.

0.2.

0-1.

APPENDIX D

Statistical Tables

Part II

Federal Funds for Scientific

and Technical Information

Summary: kcal yNN 1975, 1976, and 1977 . ........ .......
BY agent y, fiscal years 1975, 1976, and 1977

intramural and extramural obligations, k agenvy, fiscal years 1975,

1976ad 1977 .......... ..... .....

DA. By agenc y ad amity: list al year 1975 ....... ............
1)5. By agen y nd i cthity: tkal year 1976 (Nirnaled) .........

D6. Ih mtrrc y I actrvit: fiscal year 1977 (estimated) .....

Publu Joon and distrihtmon, and symposia ad audroy kual

by agency and sulg ategory: fist al year 1975 ., ...........
Publuation and (IN dlld symposia and audiovisual rnedia,

by agem t, and sub( (111Vfy: liscal year 1976 reslimated

0.9. Publuation and distribution, and sY mpow ,md audiovisual media,

by agent t, and suk ategory: tist al year 1977 olimamdi

0.10. Documentation, ref elm( e, and intonation sek ii m, hY agent and

subcategory: In di year 1975 ..

0-11. Dot umentation, relere6 tiAnd inlormabon stir\ i«is, by agency ad

suk ategory: im al year 1976 restimatedl

1)-12. Dlicumentamm, relerenceind intormation sfiry ii n, k agent y and

subcalegor:'fism ml vi'M 1977 jest imated

0-1.1, Intramural and eitiamural obligations, by agency and activilY

list al veal 1975

D-14. Intramural ad emtrainural oblrgations, by agem y and

fiscal year 1976 resbmati9ll

0.15. Intramural and mramural obligations. by agent y and at th tm

liym vem 1977 iesninaterb
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NOTES

Estimates for 1977 are based on The Budget, FY 1977, as submitted tg

Congress, and do not reflect subsequent appropriations and apportionmenf

actions.

Obligations reported for extramural performance are limited to contractsly

grants with private individuals or organizations outside the Government that

have as their primary purpose the accomplishment of scientific or technical

information functions. Excluded are.obligations for information efforts that

supplement or support work under R&D contracts or grants.

Obligations for Research and Development in Information Sciences,

Documentation and Information Systems, Techniques and Devices, are also

reported under R&D obligations in part I.

Defense Agencies include the Defense Advanced Research Projects Agency,

the Defense.Nuclear Agency, the Defense Supply Agency, and the Defense

Communications Agency.

Within the Department of Commerce data formerly reported under the

Social and Economic Statistics Administration are now reported under the

Bureau of the Census.

Within the Department of Labor the former Manpower Administration has

been renamed the Employment and Training Administration.
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Other SC ence Resources Publications

REPORTS

Characteristics of the National Sample of

Scientists and Engineers, 1974

Part 1. Demographic and Educational .....
Part 2. Employment

Part 3. Geographic

NSF No, Price

REVIEWS OF DATA ON SCIENCE RESOURCES

No, 27, "Education and Work Activities of

Federal Scientific and Technical

Personnel, January 1974" 76-308 $0,40

No. 26. "Energy and Energy-Related R&D

Activities of Federal Installations and

Federally F,unded Research and

Development Centers, Funds,

75-333 $1.90 FY 1973-75 (est.) and Manpower,

76-323 In press Jan. 1973-75 (est.)" 76-304 $0,35

76-3'30 In press

U.S. Scientists and Engineers, 1974 76-329 $1.25

Detailed Statistical Tables. Manpower Resources

for Scientific Activities at Unixersities

and Colleges, January 1976

Projections of Degrees and Enrollment in

Science and Engineering Fields

to 1985

The 1972.Scientist and Engineer Population

Redefined

Volume 1. Demographic, Educational, and

Professional Characteristics

Volume 2. Labor Force and Employment

Characteristics

Detailed Tables, Engineers

R&D Activitces of Independent Nonprofit

institutions, 1973

Research and Development in State Government

Agencies. Fiscal Years 1972 and 1973

Young and Senior Science and Engineering

Faculty, 1974: Support, Research Partici-

intim, and Tenure

Projections of Science and Engineering

Doctorate Supply and Utilization,

1980 and 1985
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No. 25. "Doctoral Scientists and Engineers in

Private Industry, 1973" 76-302 $0.35

No. 24. "Work Activities of Employed Doctoral

Scientists and Engineers in the U.S.

76-321 Labor Forra, ijuly 1973" 75-310 $0.65

76-301 $1,15

75-313 $3.70

75-327 $2,65

76-306

75-308 $1.90

75-303 $1,80

75,302 $1.70

75-301 $1.30

No. 23, "R&D Expenditures of State Public

Institutions, Fiscal Year 1973" ' 75-311 $0.25

HIGHLIGHTS NSF No, Price

"Employment of Academic Scientists and Engi-

neers Increases 3,Percent in 1976" 76-328

"Largest Increase in Employment of Docloral

Scientists and Engineers is in Industrial

Sector: 1973-75" 76-326

"Self-Supported Graduate Science Students

Increased by 22 Percent in 1975" 76-320

"The Nation's Science and Engineering Man-

power Resources: 1974" 76-312

"Academic R&D Spending Up 12 Percent in

FY 1975" 76-307

"Racial Minorities in Ilya Scientist and

Engineer Population" 75-314

145


